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SYSTEMATIC STUDY OF THE VALIDITY OF CLINICAL PERFORMANCE
ASSESSMENTS IN ENTRY-LEVEL ATHLETIC TRAINING EDUCATION

Gayle A. Thompson, Ph.D.
Western Michigan University, 2007

Performance assessment (PA) is essential to determining the competency of
clinical skills in allied health education, yet little research has been conducted to
determine what validity evidence supports the interpretations made from PA currently
utilized in athletic training clinical education. This study examined current PA practice
and associated effectiveness o f PA used by athletic training clinical practicum course
instructors. Current research suggests the most predominant method o f PA utilized in
athletic training follows a behavioral approach that emphasizes observation o f specific
skills in standardized ways, as exemplified by the ‘check-list’ method. An alternative to
the behavioral approach is the holistic approach which emphasizes the integration of
professional judgment and decision making into the PA. An online survey was
conducted to determine what behavioral and holistic PA were being utilized by athletic
training clinical practicum course instructors (n = 82). In addition, a PA was developed
and administered to forty students currently enrolled in four different entry-level athletic
training education programs. Survey results indicated that in general, clinical practicum
course instructors tended to utilize behavioral approaches for assessment o f specific skills
(psychomotor competencies) in basic level courses, whereas the holistic approach was
more commonly used in assessing more advanced, decision making skills (clinical
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proficiencies) in advanced level courses. However, respondents tended to not
significantly vary their PA approaches based on the type of skill being assessed within
the same level course. Performance on the administered PA revealed that students tended
to perform much better on the behavioral specific skill component over the holistic
scenario component regardless o f their clinical level. This study indicates that despite
interest in more holistic approaches to PA, in practice, behavioral approaches are highly
utilized to assess professional skills. It also suggests that there is a lack o f understanding
o f validity and how validity evidence can support current practice. Results o f this study
suggest that a more comprehensive study into current practice and how validity o f PA is
established would be beneficial to clinical education.
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CHAPTER I
INTRODUCTION
Statement o f the Problem
Athletic training education has been maturing over the past few decades in an
attempt to give more credibility to the profession and improve the preparation o f athletic
trainers (Toburen, 2002; Turocy, 2000). Most recently, athletic training has been moving
towards a medical model o f clinical education, emphasizing the importance o f methodical
clinical education and the attainment o f specific outcomes by a program ’s graduates
(Toburen, 2002; Turocy, 2000). Unfortunately, little research has been conducted in
athletic training to determine if the performance assessments currently utilized in clinical
education are best serving the needs o f the profession.
How do we know our students are learning what they need to know? Many
different performance assessments are utilized in clinical education, including checklists
of specific skills, situation based scenarios, and problem-based learning curriculums.
Some editorials, for example Carr and Drummon (2002) and Toburen (2002), cite that we
need to do better, or criticize the attempts by ill-equipped or overworked clinical
instructors to educate their students. Other authors present alternative approaches to
measuring clinical performance (Walsh, Kugler, & Bennet, 2003; Weidner, August,
Welles, & Pelletier, 1998), but unfortunately, they are coupled with a lack o f empirical
evidence as to why the approach is superior. There are no systematic attempts in the
literature to examine the validity o f currently utilized clinical performance assessments.
Since there is an insufficiency o f evidence for the interpretation o f current practice, this

1
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researcher proposes to conduct a systematic study o f the validity o f clinical performance
assessments currently utilized in athletic training educational programs.
Rationale for the Study
Performance assessment (PA) is essential to determining the competency of
clinical skills in allied health education, such as nursing, physical therapy, athletic
training and occupational therapy. In clinical education, performance assessments are
often used to estimate how a student may later perform on a certification examination or
in general professional practice (Buckingham, 2000; Carr & Drummond, 2002;
Chambers, 1998; Goodwin, 1997; Gregg & Dehn, 1999; Mahara, 1998). McDonald
(1999) defines the use of an assessment to predict future performance as an aspect of
validity called predictive utility. Yet there are serious challenges related to establishing
the psychometric properties o f PA. Kane, Crooks, and Cohen (1999) discuss the validity
of performance assessments, specifically the challenge o f constructing a reliable, or
standardized, assessment that can be usefully extrapolated to a real-life context. This
debate frequently arises in allied health, because the standardization o f PA often leads to
a Behavioral approach (McMullan, 2005). The Behavioral approach, most commonly
known as a “checklist” system, is the predominant PA in athletic training clinical
education and involves breaking skills down into specific tasks and literally checking off
each task as a student completes it. Gonczi (1994) and McMullan (2005) argue that the
Behavioral approach results in skill fragmentation in such a way that ignores the
complexity of the performance in the real world.
A growing number o f allied health educators are advocating a holistic or
integrated style o f competency assessment by utilizing more learning scenarios and

2
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focusing on critically analyzing a situation (Daly & Camwell, 2001; Dumas, Villeneuve,
& Chevrier, 2000; Facione & Facione, 1996; Shaffer, Gordon, & Bennett, 2004).
However, on the occasions validity is even addressed, authors utilize inadequate forms of
validity evidence such as ‘face’ or ‘content’ validity and have not systematically treated
PA validity from the unified, comprehensive perspective of validity endorsed by experts
today (American Educational Research Association [AERA], American Psychological
Association [APA], & National Council on Measurement in Education [NCME], 1999).
These articles seem myopic in their approach to validity and limited in their application
of sound principles o f determining appropriate validity evidence. The few articles found
specifically related to athletic training regarding a Holistic approach to clinical
performance assessment are not empirical studies (Heinrichs, 2002; Leaver-Dunn,
Harrelson, Martin & Wyatt, 2002; Walsh, Kuggler, & Bennett, 2003; Weidner, August,
Welles, & Pelletier, 1998). Instead, they focus on the approach and do not present any
evidence of validity.
The challenge o f defining and studying validity for any approach to performance
assessment may be the primary reason it has not been systematically studied to this point
in athletic training. However, validity is the most central and core attribute for any PA
(Goodwin, 1997; Messick, 1994). As stated previously, most athletic training researchers
tend to view validity in antiquated terms, and want to say that a test is valid, not the use
o f the test. Establishing the evidence for the validity o f a PA is not a clearly outlined
task. Even the experts offer varying approaches to establishing just what evidence is
needed to establish validity evidence o f performance assessments (Kane, Crooks, &
Cohen, 1999; Linn, Baker & Dunbar, 1991; Messick, 1994). The diversity of

3
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performance assessments also makes standardized approaches to supporting validity a
challenge. Regardless, validity evidence must be provided for performance assessments,
despite the challenges.
Research Questions
This study will ask the following questions:
RQ 1. How are clinical performance assessments used to determine competence
in entry-level athletic training education?
RQ 2. Do the goals o f the performance assessment differ between Behavioral and
Holistic approaches?
RQ 3. What evidence is used to establish validity (predictive utility) o f currently
used clinical performance assessments in entry-level athletic training
education?
RQ 4. Are there barriers that exist for determining the validity o f clinical
performance assessments used in entry-level athletic training?
RQ 5. What validity evidence exists that supports the use o f Behavioral and
Holistic clinical performance assessments as indicators o f competence?
Context o f the Study
Performance Assessments
Performance assessments have become more frequently utilized recently due to
demands for evidence based education. Performance assessments are seen as a viable
alternative to traditional paper-and-pencil examinations in tasks where it is advantageous
to determine application of knowledge over simple recall of facts. Typically, PA

4
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involves a direct appraisal o f skills in a real-life context, which is thought to improve the
fidelity or authenticity o f the evaluation (Kane, Crooks, & Cohen, 1999).
Performance assessments are often used to make determinations o f a student’s
competence for professional practice. Assessments o f competence can be challenging
due to the lack o f consensus on what constitutes a competent performance. Kane (1992)
defines competence “as the degree to which an individual can use the knowledge, skills
and judgment associated with the profession to perform effectively in the domain of
possible encounters defining the scope o f professional practice” (p. 166). Therefore, the
use of PA is designed to appraise skills and decision making in a realistic situation.
Performance Assessments in Allied Health Clinical Education. In allied health,
performance assessments are mostly commonly administered through clinical education.
Specific clinical practicum courses are designed to provide a structured setting in which
to apply the theory o f didactic coursework in to the performance o f psychomotor tasks
necessary for professional practice (Watson, Stimpson, Topping, & Porock, 2002).
Allied health educators use a variety o f methods o f PA to determine a student’s
level o f competence. These methods can range from direct observation o f a student while
working along side a clinical mentor, to formally structured practical performance
assessments that can involve execution o f specific skills or applying decision making to
orchestrated scenarios.
Behavioral and Holistic Approaches to Performance Assessment. Most o f these methods
o f PA can be classified into two general approaches. The Behavioral approach is
characterized by a belief that competence can be directly observed through students’
performances on specified tasks (Gonzci, 1994). A primary characteristic o f the

5
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Behavioral approach is the standardization of test items and criteria for performance into
discrete elements. The standardization o f test items and scoring is thought to be a
strength o f the Behavioral approach, improving the reliability and therefore the validity
o f the PA. However, some (Gonzci, 1994; McMullan, 2005) feel the standardization of
the Behavioral approach denies the importance o f critical thinking, making it a poor
estimate o f professional practice in a real world context.
In contrast to the Behavioral approach is the Holistic approach to PA. The
Holistic approach integrates professional judgment and critical thinking into the PA and
acknowledges there may be more than one way o f practicing competently within a given
situation. Gonzci (1994) admits the approach lacks the simplicity and clarity o f the
Behavioral approach since there are no straightforward criteria outlining acceptable
performance or how it can be evaluated. However, the Holistic approach calls for a PA
that incorporates evaluation o f a number o f elements o f competence simultaneously in a
realistic, relevant environment. In allied health, this approach is most commonly seen in
portfolios, certain practical simulations, direct observations, and problem-based learning
scenarios (Heinrichs, 2002).
Validity
While the approaches to PA vary, what is consistent despite the method is the
paucity o f systematic studies of validity. The Standards for Educational and
Psychological Testing (AERA, et al., 1999) states, “validity refers to the degree to which
evidence and theory support the interpretations o f test scores entailed by proposed uses of
test. Validity is, therefore, the most fundamental consideration in developing and
evaluating tests” (p.9). It is essential to understand that validity is not a static

6
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characteristic o f a test, but refers to the body o f evidence that supports an interpretation of
the test.
Validity o f Performance Assessments. Despite agreement by the experts on what validity
is, what continues to remain ambiguous is how validity can be established for any
measurement, including performance assessments. Although one o f the primary
characteristics o f PA is its authenticity, this in no way implies it is any more or less valid
than any other form o f assessment (Messick, 1994), and performance assessments must
be held to the same validity standards as other forms o f measurement. Messick (1994)
states the performances assessed must be “rationally tied to the purposes o f the testing, to
the nature o f the substantive domain at issue, and to construct theories o f pertinent skills
and knowledge” (p.22), thereby applying basic validity principles that a test must provide
evidence that it is measuring the construct it purports to measure.
Because PAs in clinical education are frequently used to estimate how a student
may later perform on a certification examination or in general professional practice
(Buckingham, 2000; Carr & Drummond, 2002; Chambers, 1998; Goodwin, 1997; Gregg
& Dehn, 1999; Mahara, 1998) it is vital that clinical educators can justify their methods
of assessment. The use of an assessment to predict future performance as an aspect of
validity called predictive utility (McDonald, 1999). Evidence that supports the predictive
utility o f a PA also, therefore, contributes to validity for the assessment to determine
professional competence.
Systematic Study o f Validity Evidence
The task o f providing validity evidence for performance assessments is a
challenging one, however. The well respected and established names in measurement,

7
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such as Messick (1994, 1995), Linn, Baker, and Dunbar (1991), as well as Kane, Crooks
and Cohen (1999) all offer excellent and defensible theoretical frameworks for
establishing validity specific to PA. Unfortunately, what appears to be deficient is a
practical approach to establishing validity, especially in allied health clinical education.
Delving even further into comparison o f the Behavioral and Holistic approaches, the
empirical evidence is virtually non-existent. Gonczi (1994) states the Behavioral
approach decontextualizes skills and ignores the complexity o f real world situations.
This implies inferences made based on the Behavioral approach would not adequately
support the construct of competence. Messick (1994), however, disputes this directly and
indicates that both “component skills and decontextualized tasks have a legitimate place
in pedagogy” (p. 13). Perhaps the dispute is over the intent of the performance
assessment. If the goal o f the performance assessment is to simply determine a student
can perform skills; decontextualized tasks achieve the goal. However, if the intent o f the
performance assessment is to adequately determine how a student can use skills in a
professional context, then the Behavioral approach may fail to support the validity o f the
performance assessment.
Kane (1992) indicates that validation o f performance assessments o f competence
are essentially a “series o f trade-offs” (p. 180). All approaches have strengths and
weakness; decisions on validity must be accompanied by evidence defending the
interpretations o f the scores. This evidence must also take into account the weaknesses
o f the inferences. It may be that although a given performance assessment is not entirely
beyond reproach, it is still the best measurement tool allied health has, in a given
situation, for assessment o f competence. Only when reasonable, justifiable evidence is

8
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offered on the pros and cons of a performance assessment can educators make intelligent
choices for their curriculums.
Despite the lack o f historical precedent in establishing the validity o f PA in allied
health, clinical educators will continue to utilize PA to make estimates o f competence. It
is unlikely that educators prefer to utilize ineffective forms o f measurement, but instead
that they lack the proper tools to make informed judgments on a P A ’s worth, or validity.
By systematically studying current practice and offering a framework for allied health
clinical educators to establish defensible evidence on their own, methods o f PA will
continue to advance to the betterment o f the students and professions as a whole.
Limitations
This study was conducted during a time of modification o f the Board of
Certification (BOC) examination format. The decision was made to conduct a study that
did not involve the BOC exam as a criterion as a direct result o f these changes. The BOC
examination was in a period of transition from a three part format, consisting o f a written,
written simulation, and practical examination, to an integrated computerized examination.
These changes challenged the comparison o f established criterion to specific clinical
performance assessments.
Definitions
Performance assessment: any form o f educational appraisal that measures a student’s
ability to perform a task. These tasks can range from written skills to a
psychomotor task. However, all involve the need for direct appraisal o f a task or
behavior in a realistic situation.

9
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Behavioral Performance Assessment: PA that focuses on specific psychomotor tasks and
skills which are capable o f demonstration, observation and measurement. A
primary characteristic o f the Behavioral approach is the standardization o f test
items and criteria for performance into discrete elements. Performance
expectations are clearly delineated so that there is no discrepancy on what
constitutes a satisfactory performance.
Holistic Performance Assessment: PA approach that incorporates the general underlying
attributes of the practitioner with the context in which these attributes may be
applied. The Holistic approach allows a student to employ professional judgment
in the appropriate context utilizing personal attributes such as critical thinking and
ability to communicate. However, performance expectations are rarely
standardized or simplistic.
Performance: what a person actually does in a specific situation.
Competence: the degree to which the individual can use the knowledge, skills, and
judgment associated with the profession to perform effectively in the domain of
possible encounters defining the scope o f professional practice.
Competency lies): refers to the essential knowledge and skills necessary to practice in a
profession.
Mastery: to have comprehensive knowledge or command of a subject or skill.
Proficiency: to perform with expert correctness and facility.
Validity: the degree to which evidence and theory support the interpretations o f test
scores entailed by proposed uses o f a test. Validity refers to what traditionally has

10
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been known as construct validity since it provides evidence a test is measuring the
construct, the trait or domain, it purports to measure.
Predictive Utility: an aspect o f validity determining the use o f an assessment to predict
future performance.
Clinical Education: structured teaching o f psychomotor skills in a practical, real-life
context.

11
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CHAPTER II
REVIEW OF THE LITERATURE
Introduction
This chapter will clarify the terminology used in the literature to discuss
performance assessment and approaches to the study o f validity, as well as discuss how
validity of performance assessments has been studied in the past. It is essential to
establish a common language to reduce the confusion that results in any field o f study,
but especially when combining the fields o f measurement with clinical education in allied
health. The background presented should continue to shed light on the following
research questions:
RQ 1. How are clinical performance assessments used to determine competence
in entry-level athletic training education?
RQ 2. Do the goals o f the performance assessment differ between Behavioral and
Holistic approaches?
RQ 3. What evidence is used to establish validity (predictive utility) o f currently
used clinical performance assessments in entry-level athletic training
education?
RQ 4. Are there barriers that exist for determining the validity o f clinical
performance assessments used in entry-level athletic training?
RQ 5. What validity evidence exists that supports the use o f Behavioral and
Holistic clinical performance assessments as indicators o f competence?

12
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Performance Assessment
Recent demands for evidence based education, in the public schools as well as in
higher education, have brought about a resurgence in the utilization o f performance
assessments. Performance assessment is a broad term that essentially describes almost
any form of educational appraisal that measures a student’s ability to perform a task.
These tasks can range from ability to compose an historical essay to completion o f an
algebra problem to skill at performing a psychomotor task like kicking a ball. However,
all involve the need for direct, as opposed to indirect, appraisal o f a task or behavior in a
realistic situation (Kane, Crooks, & Cohen, 1999). Performance assessments can be
considered as an alternative to more objective tests, such as multiple choice questions or
any appraisal that asks for simple recall o f facts, because they allow for inferences based
on application o f knowledge. Like other methods o f educational testing, PA are useful
for determining students’ strengths and weaknesses, their areas o f achievement, and also
areas that require intervention (AERA et al., 1999).
Often PA evaluate skills in settings that relate to real-life situations. They can be
product based, such as the use o f portfolios in education, or they can be behavior based,
as in a nursing student properly taking the blood pressure of a patient (AERA et al.,
1999). This makes PA applicable in a variety o f situations where it is desirable to not
only see the end result, but also determine the complex cognitive processes and behaviors
a student utilizes in completion o f a task. It makes sense that if educational goals include
the ability to perform a complex task, then we must actually assess students’
performances at that task, not try to make inferences indirectly from paper and pencil
examinations. This aspect o f PA, referred to as ‘directness of interpretation’ is what

13
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advocates claim gives performance assessments high fidelity or makes them such an
authentic form o f evaluation (Kane, Crooks, & Cohen, 1999). The qualities o f directness
and authenticity, in turn, can have very positive effects on teaching and learning when
linked to educational goals that require direct assessment o f complex performances (Kane
et al., 1999). However, others would challenge that terms such as authenticity and
directness inappropriately imply evidence o f the validity o f performance assessments
(Kane et al., 1999; Linn, Baker, & Dunbar, 1991; Messick, 1994).
Competence and Performance Assessments
Performance assessments are utilized in a variety o f educational arenas as a
method o f determining competence. Competence is a complex concept that is difficult to
define clearly, thus making assessments o f competent performance challenging to
develop. Since experts in a profession have a variety o f approaches to handling situations
that arise in professional practice, clearly defining how an examinee should respond is
challenging. Yet, most professionals have a very good idea o f what competence, and
even more so, incompetence, looks like. They also have a clear idea o f the expectations
of professional practice (Kane, 1992).
The term competence is used in a variety o f ways in the literature, and is often
used interchangeably with the term performance. Allied health literature has repeatedly
discussed the concepts of competence, performance and their assessments in research on
clinical education (Chambers, 1998; Manley & Garbett, 2000; McMullan, 2005;
Milligan, 1998; Watson, Stimpson, Topping, & Porock, 2002; While, 1994), with no true
consensus on the terminology. McMullan (2005) and While (1994) both cite M essick’s
(1988) definition o f ‘performance’ as what a student actually does in a specific situation

14
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whereas ‘competence’ is what a person knows and can do under ideal circumstances.
While also found in her review o f the literature that “the important distinction between
the construct o f performance and the construct o f competence is rarely acknowledged”
(p. 525).
Kane (1992) offers a clear definition o f competence that incorporates the
relationship between performance and competence. He defines level o f competence “as
the degree to which the individual can use the knowledge, skills, and judgment associated
with the profession to perform effectively in the domain o f possible encounters defining
the scope o f professional practice” (p. 166). Ten Cate and Scheele (2007) reduce this
even further to more simply state competence “is the ability to do something
successfully” (p. 543). These are defensible, practical definitions that will be utilized in
this research.
Unfortunately, more confusion is often introduced when the terms ‘competency’
or ‘competencies’ are ambiguously used. Generally, in allied health, a competency, or
list of competencies, refers to the essential knowledge and skills necessary to practice in a
profession. These competencies are typically developed by the profession’s governing
body and are used for curriculum development as well as accreditation guidelines.
Obviously, competencies vary between allied health professions, but all are designed to
safeguard patients as well as delineate the roles o f the profession (Watson, Stimpson,
Topping, & Porock, 2002).
Educators therefore use these competencies to develop the goals for their courses
of study in their curriculum. Because allied health competencies include a multitude of
psychomotor skills, educators must design a method o f measurement to assess
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competence in these skills. PA are typically utilized in this capacity because they are
designed to appraise skills and decision making in a realistic situation (Kane, Crooks, &
Cohen, 1999). In order to address the difficulty o f determining best practice, it is
valuable to classify the various methods o f PA being utilized in allied health and evaluate
how these methods can answer questions o f competence (McMullan, 2005; Milligan,
1998).
Performance Assessments in Allied Health Clinical Education
Since such ambiguity exists in determining what form o f PA represents best
practice, a variety o f methods are currently used in allied health. The most commonly
used or researched will be described.
Direct Observation. The most basic form o f PA in allied health takes place during the
direct supervision of students in clinical rotations (Weidner, August, Welles, & Pelletier,
1998). Unfortunately, relying only on direct observations does not ensure that a student
is formally evaluated in all the skills and situations necessary for competent practice,
hence the need for more structure to clinical education (Toburen, 2002). Assessing
actual, yet informal, performances by students is rarely able to be standardized which
many educators view as a weakness (Stickley, 2005; Turocy, 2000). Obviously the use
of injured or ill patients as educational tools is ethically problematic, which is the impetus
for simulated patients. Often practical simulations are carefully, albeit artificially,
constructed to simulate real professional practice. This can, in turn, increase the
standardization o f the PA or can also allow for the incorporation o f professional
judgment into the determination o f competence.
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Checklist Approach. By far, the most frequently used PA in allied health is the checklist
method (McMullan, 2005). Psychomotor behaviors are broken down into a number of
smaller elements and the assessor simply records the behavior was completed or else
rates each element on a scale. Checklists were originally developed to provide an
objective, structured method o f judging student performance. By listing the specific
objectives to be measured, students can get a clear understanding o f the expectations of
the performance and educators can ensure key points are covered (Buckingham, 2000).
In allied health, PA is often synonymous with the checklist method. Stickley
(2005) voices a common conception: “A clinical performance tool should have
standardized tasks and instructions, pre-established identification o f the critical aspects of
the performance and the acceptable range o f responses, and a standardized manner of
scoring” (p. 24). The standardization o f checklists is often seen as its strength for the
reasons outlined by Stickley. Standardized checklists offer the assessor a clearly defined
series o f tasks that enhances consistency between observations, between students, and
simplifies judgments of competency. In fact, the Board o f Certification Examination for
athletic training utilized the checklist method until 2007 in the Practical section of its
examination (Board o f Certification, 2004). Candidates were asked to perform a specific
skill while trained examiners mark a simple ‘yes’ or ‘no’ to a list o f tasks that make up
the psychomotor skill. This could be a primary reason why this approach is so prevalent
in athletic training education; in order to prepare students to pass the certification
examination.
Standardized checklists are also viewed as being more valid and reliable, albeit
rarely do allied health studies represent a complete perspective o f validity. Instead, they
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tend to offer limited validity evidence in the form o f content validity evidence and
correlations o f inter-rater reliability (Bujack, McMillan, Dwyer, & Hazelton, 1991;
Cross, Hicks, & Barwell, 2001; May et al., 1995; Nicol & Freeth, 1998; Stickley, 2005).
As can be expected, there are disadvantages with the checklist approach.
Although standardization attempts to reduce it, subjectivity and bias can never be
completely eliminated from any performance assessment (Kane, 1992). The ability to
extrapolate results is also limited with the checklist method because the Behavioral tasks
themselves are limited and “fail to address the complex and contextual nature o f clinical
practice and clinical learning” (Mahara, 1998, p. 1339). Gonczi (1994) and McMullan
(2005) argue that the fragmentation o f tasks inherent in the checklist method as well as
the artificial environment ignores the complexity o f real world performance o f
professional tasks. It could be argued that competence is not actually determined at all in
the checklist approach, but instead a student’s performance at a specific task, and not
their ability to discern appropriate professional practice from a domain o f possible
encounters (Chambers, 1998; Gonczi, 1994; Mahara, 1998; McMullan, 2005). Huddle
and Heudebert (2007) point out that checklists tend to encourage thoroughness over
competence, thereby measuring aspects o f competence, but not actually competence
itself. Interestingly, the Athletic Training Education Competencies (National Athletic
Trainers’ Association, 2006) were recently revised to reflect fewer specific psychomotor
tasks (Psychomotor Competencies) and instead demonstrate integration o f decision
making and problem solving skills (Clinical Proficiencies). An updated reported on these
changes encourages programs “to use checklists where appropriate (i.e. discrete
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psychomotor skills)” as are found in the Psychomotor Competencies and

. .use a

Holistic approach to assess Clinical Proficiencies”, (Sedory, 2006).
Objective Structured Clinical Examination (OSCE). There is widespread use o f a few
specific standardized PA. One PA instrument that has been adapted to a variety o f allied
health clinical health educational programs, including physical therapy and nursing,
(Buckingham, 2000; Hanley & Higgins, 2005; Nayer, 1995; Nicol & Freeth, 1998) is the
Objective Structured Clinical Examination (OSCE). In this method, students rotate
through a series o f stations where a specific task from a patient scenario is assessed.
Proponents indicated they are able to objectively test large numbers o f students in a
relatively short period of time with the OSCE, and it “is seen to provide acceptable levels
o f reliability and validity in comparison with other approaches to assessment” (Nicol &
Freeth, 1998, p. 602). The OSCE emphasizes the training o f the simulated patients as
well as specific criteria for scoring. This contributes to the reliability o f the OSCE,
which has been studied extensively, however the OSCE has also been criticized for
overuse o f checklists, resulting in a lack o f realistic, complex assessment o f professional
practice. One study (Regehr, MacRae, Reznick, & Szalay, 1998), however, found that
use o f global ratings with the OSCE over checklist scores was a more accurate indicator
of student performance. The OSCE also requires an extensive amount o f resources to
administer which can be a constraint for some programs.
Knight’s Clinical Proficiency Modules. One standardized method used extensively in the
field o f athletic training is the use o f modules to address the required clinical
competencies (Knight, 2001). This system was developed by Knight to offer a structured
approach to athletic training clinical education by incorporating the theory o f didactic
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courses into clinical practicum courses. The modules are outlined to meet specific
educational content areas o f athletic training and the Clinical Proficiencies outlined in the
Educational Competencies (National Athletic Trainers’ Association, 2006) required by
accredited educational programs. Modules consist o f both itemized tasks and scenarios
that allow for progression o f a student’s clinical abilities from beginner to mastery. This
method is widely used in athletic training despite a complete void o f research on the use,
interpretations and effectiveness o f the modules.
APTA Clinical Performance Instrument. Another standardized instrument most
commonly utilized by physical therapy educational programs is the Clinical Performance
Instrument (CPI). The American Physical Therapy Association ([APTA], 1997)
developed this instrument to be used with minimal training, to reflect current practice,
and to meet accreditation criteria. Items in the CPI are based on performance criteria of
educational competencies and give observable indicators for each criterion. Assessors
rate competence o f the specific performance criterion on a continuum o f novice to entrylevel practitioner. One strength o f the CPI is that a comprehensive validity study was
conducted during its development (Anonymous, 2002). Another is that it can be used as
a formative and summative evaluation technique. The CPI appears to be a good example
o f incorporating sound psychometric measurement principles into performance
assessment o f competence. The performance criteria range from performance on patient
evaluations to demonstrating professionalism and other generic attributes and are
integrated behaviors, not isolated tasks. The CPI also allows for variations of
professional judgment in responses. However, it does appear that the assessor would
have to be comfortable with the instrument and willing to commit to the open ended style
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of the assessment. Although the format o f this instrument could be replicated for other
allied health professions, the content is obviously limited to physical therapy education.
Portfolios. The use o f portfolios is gaining momentum in allied health as a type o f PA.
Portfolios are describes as a focused collection o f work that represents a students’
accomplishments over time (Hanley & Higgins, 2005; McMullan et al, 2003). These are
not the traditional form of PA o f psychomotor skills, but instead are useful for students to
reflect on their clinical experiences and provide a link between theory and practice.
Concrete definitions on what constitutes a portfolio are unavailable, as they are left up to
the discretion of the student and their instructors. “However, portfolios are by their very
nature very individual and not amenable to standardization and their assessment is often
subjective” (McMullan et al, 2003, p. 290). Despite criticism for its lack o f objectivity,
the flexibility o f this approach may be useful as one aspect of an integrated approach to
assessment o f competence.
Problem-based Learning. The most prevalent alternative method to clinical education in
allied health is undoubtedly problem-based learning. This technique originated in
medical education but has spread to allied health as well as education, business and other
fields. The advantage of problem-based learning is “basic science, psychomotor skills,
and clinical reasoning are learned in the context o f clinical practice” (Heinrichs, 2002, p.
S-189). An interesting aspect o f problem-based learning is that it is incorporated into the
curriculum, not simply used as an assessment o f performance. Small groups, consisting
of five to seven students, are introduced to a problem where the group establishes the
hypotheses, collects pertinent data, and work to continually reassess the problem and its
possible solutions. This process is facilitated by an instructor; however, the students are
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involved in active learning and collaboration. PA does not occur in the traditional sense
but occurs “in the context of the students’ abilities to revise and improve their thinking
and to see progress and revise errors in understanding” (Heinrichs, p. S-196). Therefore,
an advantage o f problem-based learning is that PA is ongoing and highly integrated into
the curriculum (van der Vleuten, 1996). Other advantages to problem-based learning
include the incorporation o f problem solving into the learning process, better retention of
knowledge, and more student motivation. Disadvantages include the increased cost and
faculty time, the need for a strong knowledge base and the lack o f consistent
measurement in PA. Modified problem-based learning approaches that incorporate more
traditional educational methods have also been introduced. Although this method o f PA
shows much promise, the transition from a passive to active learning environment is
challenging for both the student and the instructor. As with many other approaches, a
major concern is the lack o f systematic study o f a unified concept o f validity.
The literature also provides other approaches to PA o f competence within allied
health (Hawranik, 2000; Walsh, Kugler, & Bennett, 2003; Woolley, Bryan, & Davis,
1998), but most lack the widespread usage or support. It is accurate to say that the
literature will continue to offer new approaches to assessment o f competent performance
and that much is left to be determined in the field o f allied health.
Approaches to Performance Assessment
Research in clinical competence has introduced three general approaches to PA of
clinical competence: Behavioral, Generic and Holistic (Gonczi, 1994; McMullan, 2005).
Each approach is based on certain interpretations and biases on the nature o f competence.
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By far, the predominant approach to PA in allied health is the Behavioral approach
(McMullan, 2005).
Behavioral Approach to Performance Assessment. The Behavioral approach stems from
the belief that competence can be demonstrated or directly observed through students’
performances on specified tasks (Gonczi, 1994). A primary characteristic o f the
Behavioral approach is the standardization o f test items and criteria for performance into
discrete elements. Performance expectations are clearly delineated so that there is no
discrepancy on what constitutes a satisfactory performance (Gonzci, 1994, p. 28). This
aspect o f the Behavioral approach is what makes it so appealing. By standardizing the
assessment, proponents assume that the assessment is “straightforward and objective”
(McMullan, 2005, p. 50), therefore an adequate performance on the assessment indicates
a student’s level o f competency. In allied health, this approach is seen in any variety of
structured clinical examinations (Annonymous, 2002; Bondy, 1984; Gregg & Dehn,
1999; Hanley & Higgins, 2004) or in parochial checklists as criteria for PA.
Individualized psychomotor tasks are given to a student to perform, and an assessor has a
list of specifications or outcomes that are marked as satisfactory or unsatisfactory based
on the student’s performance. In athletic training clinical education, Psychomotor
Competencies are considered basic skills that are typically assessed using the Behavioral
approach (NATA, 2006).
One o f the main criticisms o f the Behavioral approach is that atomizing skills into
discrete tasks ignores decision making, professional intelligence, and the complexity of
performance in real life situations (Gonczi, 1994; Huddle & Heudebert, 2007; McMullan,
2005; ten Cate & Scheele, 2007). Fragmented tasks are seen as adding up to “less than
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the whole” (McMullan, 2005, p. 50) in that they do not adequately represent the scope of
practice, and ignore the importance o f decision making in competent performance.
Another concern is there is no guarantee o f transferability o f the performance to other
contexts, thereby limiting the ability to truly determine competency (Chambers, 1998;
Huddle & Heudebert, 2007).
Generic Approach to Performance Assessment. In direct contrast to the Behavioral
approach is the Generic approach. The Generic approach to competence assessment
focuses on just the underlying attributes and traits o f the individual, not specific skills in a
particular context. These traits include critical thinking, knowledge, and professional
judgment. This is thought to ensure transferability o f competence from one situation to
another since characteristics of the individual and not situational performances are
evaluated. However, major weaknesses o f this approach are the difficulty in measuring
these attributes and the lack o f evidence supporting transferability o f competence from
one context to another (Gonczi, 1994). If skills are never really evaluated, how can we
know that an individual is competent? It is important to note that the Generic approach is
not used extensively in allied health, but instead in the management and business
literature (Gonczi, 1994). The focus on affective personal characteristics may be used in
determining general attributes such as critical thinking and communication, if indeed
these can be measured. However, the Generic approach is completely inadequate in the
PA of practical psychomotor abilities.
Holistic Approach to Performance Assessment. The Holistic, or integrated, approach
attempts to combine the strengths of the other two approaches. The Holistic approach
incorporates “the general underlying attributes o f the practitioner with the context in
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which these attributes may be applied” (McMullan, 2005, p. 50). Gonczi (1994) goes on
to describe “competence is conceived o f as complex structuring o f attributes needed for
intelligent performance in specific situations” (p. 29), and in so doing incorporates
professional judgment. Another crucial element to the Holistic approach is that it
acknowledges there may be more than one way o f practicing competently within a given
situation. The foundation o f this dynamic concept o f competence is a knowledge base
that allows a professional to employ professional judgment in the appropriate context
utilizing personal attributes such as critical thinking and ability to communicate. In allied
health, a variety o f PA are being utilized that could be considered Holistic. These include
portfolios, certain practical simulations, direct observations, and problem-based learning
scenarios (Heinrichs, 2002).
Gonczi (1994) claims the Holistic approach “overcomes all the objections against
the other approaches identified in the literature” (p. 29). However, he also acknowledges
that the approach lacks the simplicity and clarity o f the Behavioral approach. There are
no straightforward criteria outlining acceptable performance or how it can be evaluated.
Instead, Gonczi does offer three principles that should be followed in the Holistic
approach. First, assessments should evaluate competence in an integrated manner by
using a method that incorporates a number o f elements o f competence simultaneously.
For example, in the medical field, a doctor could be assessed during a diagnostic
interview for knowledge o f subject matter, ethical principles and communication skills.
Yet, it is important to not infer too much since the context o f the observation will vary.
Next, the assessment method should be direct and relevant to what is being assessed,
maintaining the context for problem solving and so the criteria for judgm ent will be clear
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to the examinees (McMullan, 2005). The third principle o f the Holistic approach is to
use a variety o f methods to provide evidence o f competence, not simply rely on one
approach.
Clinical education in allied health relies on PA to make decisions on the level of
competence o f its students. Since it is impossible to evaluate students on their abilities
over the entire domain o f professional practice, judgments are made based on a limited
number o f observations, which may or may not be a representative sample, under
conditions that may or may not mimic actual practice (Kane, 1992). Therefore,
validation o f measures o f professional competence is crucial.
Validity
Validity is o f paramount importance to any method o f educational assessment. A
clear understanding o f this abstract term is vital, yet difficult. A classic definition in the
Standards for Educational and Psychological Testing (AERA et al., 1999) states “validity
refers to the degree to which evidence and theory support the interpretations o f test scores
entailed by proposed uses o f test. Validity is, therefore, the most fundamental
consideration in developing and evaluating tests” (p.9). It is essential to understand that
validity is not a static characteristic o f a test, but refers to the body o f evidence that
supports an interpretation o f the test for a specific use (Downing, 2003). Often references
to validity erroneously imply that you could arbitrarily choose from any multitude of
equivalent validities, primarily construct, content, and criterion. Perhaps these should
more appropriately be labeled as types o f validity evidence that contribute to establishing
a unified concept o f validity. There are not different kinds of validity, only various types
o f evidence to support the intended use or interpretation o f a test (Goodwin, 1997).
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Currently, validity refers to what traditionally has been known as construct validity since
it provides evidence a test is measuring the construct, the trait or domain, it purports to
measure (Messick, 1995). Therefore, to reduce ambiguity, I will simply use the term
validity and not attach the qualifier construct, as established by McDonald (1999).
Distinct aspects o f validity can be utilized to “provide a means o f addressing
functional aspects o f validity that help disentangle some o f the complexities inherent in
appraising the appropriateness, meaningfulness, and usefulness o f score inferences”
(Messick, 1995, p.5), but all provide evidence for the use of a test. Finally, it is important
to recognize that “validity is a matter o f degree rather than an absolute characteristic of a
measure” (Goodwin, 1997, p. 104) and tests “are said to be valid only to the extent that
these interpretations are supported by appropriate evidence” (Kane et ah, 1999, p.6).
Validity o f Performance Assessments
Although the measurement experts can agree on what validity is, what continues
to remain ambiguous is how validity can be established for any measurement, including
PA. As previously stated, PA are seen as advantageous because o f the directness and
authenticity o f the evidence that can be obtained from the assessment, implying validity
is somehow inherent to the method o f assessment. This does not preclude PA from
needing the necessary validity evidence. As stated by Linn, Baker, and Dunbar (1991),
“evidence must support the interpretations and must demonstrate the technical adequacy
o f ‘authentic’ assessments” (p. 16).
Adding to the ambiguity, Messick (1994) asks what are authentic assessments a
reflection of, real-world or of classroom work? This is not to say that PA are not
authentic, but claims o f authenticity do not equate to validity without the sufficient
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evidence. Performance assessments are not by nature any more or less valid than any
other form o f assessment, but one must recognize the nuances o f PA in arguing the
validity o f its interpretations. Messick (1994) argues convincingly for several specific
considerations for determining the validity o f performance assessments; however these
considerations hold performance assessments to the same validity standards as other
forms o f measurement.
Predictive Utility. This also introduces the concept o f criterion-prediction evidence, or
evidence o f the relation of test scores to a relevant criterion (AERA, et al. 1999). “The
criterion measure against which test scores are validated may be obtained at
approximately the same time, concurrent evidence, or at a later time, predictive evidence”
(Anastasi & Urbina, 1997). McDonald (1999) presents a convincing argument for the
use of the term predictive utility when describing the usefulness o f a test as a predictor of
an external measurement or to predict a student’s aptitude for a vocation. An example
would be the use o f a PA to predict how a student may later perform on the athletic
training Board o f Certification (BOC) examination. Clearly, the goal o f many clinical
PA is tied into the predictive utility o f the assessment to determine professional
competence.
Systematic Study o f Validity Evidence
Therefore, test creators are essentially left with the task o f adequately providing
validity evidence based on the goals of the PA. This task is, o f course, easier said than
done. Measurement experts offer various, but often differing, approaches to
demonstrating aspects o f validity for PA. The diversity o f PA makes uniform approaches
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to supporting validity a challenge. Regardless, validity evidence must be provided for
PA, just as in all other forms o f assessment.
Downing (2003), Goodwin (1997), and Messick (1995) offer theoretical
frameworks to validation that essentially mimic traditional scientific inquiry. First, a
construct or domain to be assessed must be developed, then hypotheses are delineated
from this domain, and finally hypotheses are tested. Beyond empirical evidence,
validation also must include a “rational argument to justify (or nullify) score
interpretation and use” (Messick, 1995, p. 5). Messick (1994, 1995) offers six aspects of
validity that address these hypotheses for PA that employ the same rigorous standards
that all educational measurements must meet. These include evidence o f content,
substantive, structural, generalizability, external, and consequential aspects o f validity.
Linn et al. (1991) offer eight criteria for establishing validity o f PA:
consequences, fairness, generalizability, cognitive complexity, content quality, content
coverage, meaningfulness, and cost and efficiency. However, the authors do not intend
these aspects to be an exclusive list and recognize other aspects could be justified. Kane,
Crooks, and Cohen (1999) describe a “chain o f inferences” (p. 6) from the observation of
a performance to the interpretive argument, or inferences made based on that
performance, then providing evidence to support the inferences. Although these three
approaches appear somewhat contradictory, there is considerable overlap in the aspects
and theory in the approaches. They appear to be different legitimate paths to arriving at
the same destination.
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Reliability
Any discussion o f validity must also include reliability. Reliability, or
consistency, was traditionally considered a precursor to validity in that a test could not be
valid if it was not first consistent. However, changing perspectives on validity often
include reliability estimations as an important aspect o f validity evidence, instead o f the
two being totally separate entities (Goodwin, 1997). These two measurement concepts
must work synergistically to provide evidence o f a value o f a measurement, especially in
regards to the ability to generalize or extrapolate the observations o f the measurement to
a wider domain. Generalizability is supported by evidence o f reliability or the
“consistency o f the scores across samples o f observations” (Kane et al., 1999, p. 10).
Performance assessments tend to have fewer test items because they require more time
and resources to administer than objective assessments. Therefore the relatively fewer
observations introduce more variability and pose risks to the generalizability o f the
measurement. Standardization o f conditions and tasks can control some o f this
variability.
Standardization is also used to address another threat to the reliability o f PA, the
raters themselves. Mehrens and Lehmann (1991) point out that educators are likely to
rate a performance at a gut level, allowing personal feelings regarding the student or
variations in a teacher’s mood to impact the grade a student receives. This potential for
subjectivity is viewed as a threat to validity and the reliability and is recognized as a
limitation o f PA by many researchers (Kane et al., 1999; Linn et al., 1991; McMullan,
2005; Messick, 1994; Watson, Stimpson, Topping, & Porock, 2002). In contrast, other
researchers feel that ignoring the expertise o f raters and instructors eliminates an
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important aspect o f the assessment (Govaerts, van der Vleuten, Schuwirth, & Muijtjens,
2007; Mahara, 1998; ten Cate & Scheele, 2007).
However, standardization o f conditions to improve consistency may also risk
narrowing the ability to extrapolate the results beyond compatible conditions, thereby
risking the fidelity of the PA (Kane et al., 1999) as well as the generalizability. Moss
(1994) indicates that task reliability or “consistency across tasks intended to address the
same capabilities” (p.6) is often difficult to attain in PA without significant
standardization o f the tasks. Moss questions the traditional perspective that
standardization to provide high-agreement reliability is the only method to demonstrate
responsible judgment to substantiate the validity o f PA.
In addition, there is a reliance on relatively simple measures o f reliability by some
PA developers in an effort to defend the value o f an assessment. Statistical
measurements o f inter-rater reliability offer empirical data about test reliability, and
therefore validity, and are relatively simple to calculate and interpret. Studies
(McMullan, 2005; Moss, 1994) have found that inter-rater reliability can be brought to
acceptable levels with training o f the raters, standardized test administration procedures,
and clear scoring rubrics to address concerns regarding reliability. Uncomplicated
calculations like inter-rater reliability may be over relied on in an attempt to provide
some evidence of the value o f a measurement in light o f the ambiguity surrounding
validation of performance assessments. Linn et al. (1991) go so far as to state
“Reliability has too often been overemphasized at the expense o f validity; validity itself
has been viewed too narrowly” (p. 16). Relying on unsophisticated methods to address
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reliability and validity is understandable considering that many creators and
implementers o f PA lack a didactic measurement background.
Practicing professionals also recognize the dilemma o f sacrificing
generalizability, or the ability to apply skills in a real life context, in order to standardize
a performance assessment (Gonczi, 1994; Kane et al. 1999; Moss, 1994). Educators may
too often formulate the educational goals o f a performance assessment based on what
they perceive as important to teach, without verifying what skills are invaluable in a realworld professional context (Messick, 1994). This leaves a gap between what students are
taught and what they need to learn.
In analyzing the literature on validating PA, it seems clear that while plenty of
theory exists, what appear to be lacking are practical guidelines for establishing validity.
Linn et al. (1991) make an excellent point in saying “traditional criteria need to be
expanded to make the practice o f validation more adequately reflect theoretical concepts
o f validity” [italics added] (p.20)
Validity o f Behavioral Approach to Performance Assessment
A PA is only as good as the evidence to support the interpretations o f its
measurements, known as validity. When PA are used to evaluate competence in allied
health, the inferences can literally be vitally important. Gonczi (1994) points out the
following:
Competence cannot be observed directly. It can only be inferred from
performance. Thus, we need to think about the sorts o f performances which will
enable us to gather evidence o f sufficient quantity and quality to make sound

32

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

judgments about an individual’s competence. Such judgments cannot be absolute.
(p.32)
Essentially, Gonczi is discussing issues o f validity. Competence can be viewed as
the construct, or the domain we want to measure but cannot directly see. The evidence
we gather to support our decisions on the use o f a PA and the inferences we draw from it
systematically validate our assumptions of competence.
The Behavioral approach to PA of competence has a longstanding history o f use.
There must be reasons why this technique is so frequently utilized, but how well these
reasons are tied into validation is unclear. In general, PA may be more challenging to
validate than objective paper and pencil examinations; however, in the allied health
arena, paper and pencil tests are completely inadequate to determine competence of
psychomotor skills. The Behavioral approach offers a way o f evaluating competent
performance in a structured, objective manner; thereby combining the best o f both
assessment worlds. Standardization o f conditions and tasks o f PA is seen as improving
consistency and thus the reliability and validity. The potential for subjectivity in
assessors scorings o f a performance are also addressed through standardization o f
performance criteria (McMullan, 2005; Moss, 1994).
The reliance on the strength o f standardization o f the Behavioral approach may
also be its weakness. As indicated by Kane, Crooks, and Cohen (1999), increased
standardization in an attempt to improve consistency may also risk narrowing the ability
to extrapolate the results beyond analogous conditions. Standardization o f responses also
does not take into account that there may be more than one correct way to competently
respond to a given problem (McMullan, 2005). According to Gonczi (1994), the
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Behavioral approach decontextualizes skills and ignores the complexity o f real world
situations. Assessments of ‘competence’, therefore, often result in an assessment o f an
isolated activity, not an indicator o f competent practice (tenCate & Scheie, 2007).
Therefore inferences made based on the Behavioral approach would not adequately
support the construct o f competence. Messick (1994), however, disputes this directly and
indicates that both “component skills and decontextualized tasks have a legitimate place
in pedagogy” (p. 13). Perhaps the dispute is over the intent of the PA. If the goal o f the
PA is truly to determine performance; decontextualized tasks achieve the goal. However,
if the intent o f the PA is to adequately determine competence, then the Behavioral
approach may fall considerably short o f the goal, and thereby threaten the validity o f the
PA.
Validity o f Holistic Approach to Performance Assessment
As previously stated, Gonczi (1994) sees the Holistic approach as addressing all
the weakness o f the Behavioral approach. Many o f the principles outlined by Gonczi that
characterize the Holistic approach have direct implications for validity, even if not
directly referenced as such. His discussion on the principles o f integrated and relevant
assessments speaks to the authenticity and directness o f PA, therefore validity evidence
must be provided to support that a Holistic PA adequately covers the construct being
measured. It is not enough to imply an interpretation is valid; the evidence must be
presented (Kane et al., 1999; Linn, Baker, & Dunbar, 1991; Messick, 1994).
Another principle for the Holistic approach does directly state that to “increase the
validity of the assessment process, a variety o f methods should be used for providing
evidence of competence, including the indirect assessment o f knowledge where
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necessary” (McMullan, 2005, p. 51). This is described as ensuring the Holistic approach
is as valid and reliable as other methods o f assessment in determining competence.
Triangulation refers to collecting data via a variety o f methods, thereby supporting the
inferences made from the data to similar contexts (Gonczi, 1994). This triangulation
approach appears more readily in the evaluation literature (The Joint Committee on
Standards for Educational Evaluation, 1994) than measurement, but does appear to have
some implications to the content validity evidence supporting overall validity (Linn,
Baker, & Dunbar, 1991; van der Vleuten & Schuwirth, 2005). Goodwin (1997)
comments that using multiple measures can provide evidence o f criterion-related validity,
or predictive utility. She emphasizes, however, that each test comes with its own
strengths and weaknesses that must have adequate evidence o f validity, reliability,
evidence and lack o f bias. This does not preclude the Holistic approach from a
systematic study o f validity any more than the Behavioral approach, as both seem to be
lacking solid validity evidence in the literature.
Some researchers suggest that a shift in what is deemed appropriate evidence
should occur. Mahara (1998) states “Determining credible and useful evaluation
methodologies that capitalize on the influence o f teacher, student and context on the
development o f clinical practice and the determination o f its worth requires nontraditional paradigms” (p. 1342). Inherent in any PA is the issue o f subjectivity.
Performance assessments typically rely on human assessors to evaluate performance and
are therefore subject to human error, such as perception, bias, and affective mood
(Mehrens & Lehmann, 1991). Therefore, subjectivity or assessor bias is traditionally
viewed as an undesirable trait in PA, but this may fail to capitalize on the professional
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judgment o f the assessor. Moss (1994) suggests that a teacher’s knowledge o f a student
may make an assessment more reliable and that only by recognizing assessor bias instead
o f ignoring it, can it truly be addressed. Watson, Stimpson, Topping, & Porock (2002)
even pose the question, on what basis can an external evaluator make an assessment if
they have not worked with a student? Not only the knowledge o f the student, but the
expertise an evaluator possesses is vital to the assessment (Huddle & Heudebert, 2007)
and provides a depth to the assessment not found in other methods (ten Cate & Scheele,
2007). Govaerts, van der Vleuten, Schuwrith, and Muijtjens (2007) emphasize that this
does not imply that just any rater’s judgment is acceptable, and that several, defensible
professional interpretations should be corroborated in decision making.
Another interesting point made by Govaerts, et al. (2007) is that rater reliability
data tend to assume that students will perform consistently across tasks and situations,
and that variations in scores are the result o f the raters, not the student’s performance.
This assumption does not take into account the complexity of actual practice, and that
there is “room for honest disagreement and performance ratings from different sources”
(p. 251).
Does it truly come down to one approach being superior to the other? Kane
(1992) indicates that validation o f PA o f competence are essentially a “series o f trade
offs” (p. 180). All approaches have strengths and weakness; decisions on validity must be
accompanied by evidence defending the interpretations o f the scores. This evidence must
also take into account the weaknesses o f the inferences. It may be that although a given
PA is not entirely beyond reproach, it is still the best measurement tool allied health has,
in a given situation, for assessment o f competence.
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So we are left with presenting the appropriate evidence to systematically support
the validity o f PA o f competence, regardless o f the approach. Behavioral or Holistic,
what types o f evidence are considered relevant to examine the overall validity of
performance assessments o f competence?
M essick’s Approach to Validity Evidence o f Performance Assessments
It is important to reemphasize that although validity is a unified concept, various
aspects are utilized to defend the extent the evidence supports the interpretations o f the
assessments. Messick (1995) offers six distinct aspects he feels are best used with
performance assessments in this regard: content, substantive, structural, generalizability,
external and consequential aspects.
The content aspect refers to evidence supporting that the construct domain has
been adequately covered by the performance assessment, both in representativeness and
relevance (Messick, 1995). This is frequently demonstrated by expert professional
judgment, but can also be determined by referencing educational standards. It is
important to note that these educational standards must demonstrate validity in their own
right.
Not only is the content o f the assessment important, but the “processes used in
completing the tasks need to be representative and relevant to content and skill
specifications” (Miller & Linn, 2000, p.369). This attention to the process is known as
the substantive aspect. Empirical evidence needed to support the substantive aspect
includes process model studies such as pretest-post test studies o f process or the
qualitative think-aloud method.
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The structural aspect addresses the need for the scoring criteria and rubrics to be
directly based on the construct to be measured. The method used to score a PA is crucial
to the inferences that can be drawn (Miller & Linn, 2000). Systematic scoring methods
exist and should be utilized that support consistency and comparability among scores
(Messick, 1995). Miller and Linn (2000) mention rater consistency, multiple readers,
adjudication, training and calibration checks for drift as some o f the models that exist for
reliable scoring.
Generalizability is seen as the capstone to the previous aspects, as these are all in
place to “ensure that the score interpretation not be limited to the sample o f assessed
tasks but be generalizable to the construct domain more broadly” (Messick, 1995, p. 7).
Generalizability is also concerned with the consistency o f complex PA conditions which
can be difficult to measure by traditional means (Miller & Linn, 2000). Miller and Linn
(2000) found rater variance was relatively small indicating only a few raters are needed
for acceptable levels. However, person-task variance was quite large, “requiring multiple
tasks for adequate levels o f generalizability or dependability” (p. 371). This is an
ongoing challenge o f PA since increased tasks also means increased time and resources
leading to a conflict between depth o f the examination and breadth o f domain coverage
(Messick, 1995). This dilemma is not easily resolved, but the limitations o f
generalizability must be carefully addressed with any PA.
External evidence o f validity refers to how the scores o f the PA relate to variables
external to the test (Miller & Linn, 2000). This can be demonstrated through the
correlation o f the test with relevant criterion measures. This evidence is utilized in highstakes assessments that lead to selection, placement, certification, or licensing decisions
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(Goodwin, 1997). The use of an assessment to predict future performance as an aspect of
validity called predictive utility (McDonald, 1999). Evidence that supports the predictive
utility of a PA also, therefore, contributes to validity for the assessment to determine
professional competence. Criterion evidence is often presented as convergent or
discriminant validity evidence. Convergent evidence should exhibit high correlations
with tests of a shared construct whereas discriminant evidence should show low
correlations with measures o f a different construct.
M essick’s (1995) final aspect to validating performance measures refers to the
intended and unintended consequences o f the use o f a test score. The short and long term
consequences o f the inferences made from the test should be taken into consideration by
the test developers prior to the administration o f the PA. Consequences also include
issues o f fairness o f access and tasks, but also lack o f bias in item development and
scoring. Empirical evidence to support this aspect o f validity is difficult, but
consideration o f consequences should be inherent in each aspect o f the PA.
Kane’s Approach to Validity Evidence o f Performance Assessments
Essentially, validity is not a static state that can be unequivocally proven; it must
be discussed and debated again and again. Only when reasonable, justifiable evidence is
offered on the pros and cons o f a PA can educators make intelligent choices for their
curriculums. So how do we use these aspects o f validity to make a case for
interpretations o f professional competence? Kane (1992) reiterates that the validity of
PA o f competence is reliant on the evidence supporting the inferences from an
examinee’s score to performance within possible professional situations or domain.
Therefore, “the validity o f the interpretation can be examined by evaluating the
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plausibility of the chain o f inferences involved in going from the assessment scores to
conclusions about competence” (p. 168). This offers a practical framework that is
specific to validating PA of competence.
K ane’s (1992) framework involves three inferences: evaluation, generalization,
and extrapolation. By presenting relevant evidence to support each o f these claims, a
case can be made for validating the interpretations. The opposite is also true; inability to
support the three inferences can invalidate the entire interpretation. Evaluation refers to
the ability of scoring criteria to differentiate a good performance from a poor one.
Scoring criteria used in PA must offer a defensible and credible basis for interpretations
o f competence. Generalization indicates if results from the observed performance can be
generalized to the larger construct or domain o f similar observations. Reliability, or
consistency, o f test applications and variance in errors o f measurement are also
considered with generalizability. Finally, extrapolation infers that results o f the PA can
be linked to performance in actual practice. For PA, highly realistic simulations are the
most plausible for extrapolation. To reiterate, Kane indicates that “a serious flaw in any
one of these three inferences can invalidate the interpretation as a whole” (p. 169).
Summary
By incorporating M essick’s (1995) six aspects o f validity as evidence o f the
inferences proposed by Kane (1992), we can offer a solid, credible justification for the
validity of PA o f competence, regardless o f approach. As previously stated, it may be
that one PA is not inherently superior to another. Instead, as is the case for true
judgments about validity, that certain PA are more valid for a particular purpose than
others. Perhaps the focus should shift from finding the one best PA, and instead to
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providing what evidence can support the uses for each PA. Educating the allied health
educator on how to make the best, most valid choices in selecting and developing PA of
competence may best serve the professions over debates o f best approach.
Clinical education in allied health utilizes performance measurements to
determine competence. K ane’s (1992) approach to providing validity evidence of
competence assessments pulls together several crucial concepts. Primarily that validity is
a dynamic characteristic o f a test interpretation that is only as good as the evidence
supporting it. This evidence must support the intended use o f the PA and must be
defensible to not only the student, but the profession as well. Ignorance o f validity theory
is unacceptable as a means o f defending poor practice. It is time for allied health
professional educators to systematically determine the validity o f PA o f competence.
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CHAPTER III
METHODOLOGY
Introduction
The prevalence o f the use o f clinical performance assessments as indicators of
competence demands that, despite ambiguity, a systematic approach to determining
validity o f clinical PA utilized in entry-level athletic training is ascertained. Approaches
to establishing the validity o f clinical PA will never advance until speculation o f current
practice is replaced by preliminary inquiry. Only then we can offer a practical
framework for allied health clinical educators to establish defensible evidence on their
own.
The following will be an overview o f the methodology for studying the following
research questions.
RQ 1. How are clinical performance assessments used to determine competence
in entry-level athletic training education?
RQ 2. Do the goals o f the performance assessment differ between Behavioral and
Holistic approaches?
RQ 3. What evidence is used to establish validity (predictive utility) o f currently
used clinical performance assessments in entry-level athletic training
education?
RQ 4. Are there barriers that exist for determining the validity o f clinical
performance assessments used in entry-level athletic training?
RQ 5. What validity evidence exists that supports the use o f Behavioral and
Holistic clinical performance assessments as indicators o f competence?
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Subjects and Research Design
Subjects
Two primary academic groups provided the necessary data to answer the research
questions: clinical practicum course instructors and ATEP students.
Clinical Practicum Course Instructors
Program directors o f the 357 accredited entry-level ATEPs in the United States
were contacted via e-mail. The introductory letter requested that Program Directors
forward the letter, which included a link to a web based questionnaire, to all instructors of
their ATEPs clinical practicum courses. Most ATEPs offer at least four distinct clinical
practicum courses. Each course could be taught by a separate individual, or more than
one course could be taught by the same individual, therefore it is not possible to
determine the exact number o f the population resourced. A total o f 87 entries were made
to the questionnaire. Five o f these entries failed to respond to over 30% o f the questions
and were thereby eliminated from the sample, reducing the final survey sample (n = 82).
ATEP Students
Students from four entry-level ATEPs made up the second group o f participants.
Program directors from four entry-level ATEPs gave their consent for me to recruit their
students’ participation. Participation o f the students in the data collection was completely
voluntary, and although the Program Directors supported this research, they did not
require or coerce the students to participate.
Students were asked to participate in a structured performance assessment of
selected clinical skills. Size o f the participating ATEPs varied, as well as the willingness
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o f students to participate. However, 40 o f a possible 96 students enrolled in the four
ATEPs agreed to participate for a 41.7% participation rate.
Research Design
Two approaches were utilized to address the established research questions. Each
research question (RQ) will be addressed separately.
National Clinical Practicum Course Instructor Survey
The national web based survey o f clinical practicum course instructors involved a
quantitative multiple choice questionnaire, in order to maximize the amount of
information obtained from a large number o f subjects. This questionnaire was used to
determine what behaviors are currently utilized by clinical practicum course instructors in
developing and implementing their clinical performance assessments, as well as to
investigate the use o f the Behavioral and Holistic approaches to PA. Differences in the
goals o f various PA approaches were also explored. Questions also examined clinical
practicum course instructors’ opinions on what constitutes validity and competence, as
well as barriers to instituting best practice and establishing validity.
The national web based survey provided data that directly responded to the
following research questions:
RQ 1. How are clinical performance assessments used to determine competence
in entry-level athletic training education?
RQ 2. Do the goals of the performance assessment differ between Behavioral and
Holistic approaches?
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RQ 3. What evidence is used to establish validity (predictive utility) of currently
used clinical performance assessments in entry-level athletic training
education?
RQ 4. Are there barriers that exist for determining the validity o f clinical
performance assessments used in entry-level athletic training?
RQ 5. What validity evidence exists that supports the use o f Behavioral and
Holistic clinical performance assessments as indicators o f competence?
Student Clinical Performance Assessment
A structured clinical performance assessment o f specific clinical skills was
administered to willing students from four entry-level ATEPs. This individually
administered PA included a Behavioral approach item and a Holistic approach item.
Students’ responses to each item were scored on a rubric designed to establish the
correctness as well as the completeness o f the response against norms in athletic training
curriculum based on their level in the program. It was also designed to investigate
differences in students’ responses between the Behavioral and Holistic approaches to PA.
Performance on the student PA addresses the following research question:
RQ 5. What validity evidence exists that supports the use o f Behavioral and
Holistic clinical performance assessments as indicators o f competence?
Instrumentation
National Clinical Practicum Course Instructor Questionnaire
A web based survey was used to determine what methods are currently utilized by
clinical practicum course instructors in developing and implementing their clinical
performance assessments. The questionnaire was developed specifically for this research
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based on the findings in the literature regarding PA and current practice in athletic
training clinical education. Eleven multiple choice questions were designed to determine
the behaviors of the instructors and any differences that may exist between the
assessment o f Psychomotor Competencies and Clinical Proficiencies. The questions also
ascertained if differences in performance assessments occurred as a result o f the level of
the practicum course. Participants were also asked to comment on their views of
competence and validity as well as barriers to the implementation o f effective clinical
performance assessments.
Standardized responses were included in order to maximize the information from
a large number o f subjects and to gain responses that were relevant to the findings in the
literature. Response rates were tallied to determine if significant differences exist in PA
usage between the goals, level o f clinical practicum course, and views on competence
and validity.
Five demographic questions were included at the end o f the questionnaire to
determine if characteristics o f the clinical practicum course instructor, such as years of
experience teaching and in patient care, size and NATA District o f ATEP, and highest
degree attained, influence their behaviors and views on PA and validity. The entire
instrument can be reviewed in Appendix A.
Participants were asked to complete the questionnaire within a two week time
frame. At that time, a second request was sent to those who did not previously respond.
The approach utilized to reach current clinical practicum course instructors precluded
knowing the exact number o f the population. The questionnaire received 87 responses.
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Student Clinical Performance Assessment
Students who volunteered to participate were asked to complete a student clinical
performance assessment. This PA was developed for this research utilizing skills and
evaluation scenarios based on the latest athletic training educational competencies
(NATA, 2006). Advanced skills were chosen for this performance assessment in order to
effectively differentiate basic students from more advanced students. Two forms o f the
instrument were developed, both allowed for comparison of the same skill set between a
Behavioral and a Holistic format. Each PA contained three items. The first two
questions were identical on each form. The first question asked the student to perform a
specific, basic athletic training psychomotor skill. This question was included to get the
participant comfortable with the format o f the exam and was designed to put them at
ease. This question was not scored on the rubric. The second question was Holistic in
nature and provided the student with a scenario that offered the history o f a specific
injury, and then asked the student to perform an injury evaluation based on that history.
Participants were allowed to ask further questions o f the model, who responded
consistently across the PAs with symptoms and history consistent to the pathology o f the
question. This format was designed to mimic a typical injury evaluation, and not the
format o f the former Practical portion o f the BOC exam. The third question was
Behavioral in nature and asked participants to perform a specific special test. The
particular special test varied between the two forms o f the PA, but both were considered a
necessary part o f the injury evaluation from the previous question. This allowed for
comparison of the skill when given in a Behavioral format with integrating the skill into
the problem solving o f the Holistic, or scenario, format. Each form was alternately
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administered to the participants. This instrument was pilot tested prior to data collection
utilizing volunteering students from an ATEP not included in the formal study.
Participants performed the clinical performance assessment using me as a
simulated patient. The clinical performance assessments were videotaped and the
performance was analyzed at a later time using a rubric developed for the performance
assessment. The rubric is based on Starkey and Ryan (2002), a primary evaluation text in
athletic training, and offers a standard o f how an entry-level athletic trainer should
perform. This text was also utilized by each o f the participating ATEPs in their injury
assessment courses. Key components o f the participants’ performances were graded as
either done correctly, incorrectly, or not at all. The complete Student Clinical
Performance Assessment and rubric can be examined in Appendix C.
Procedure
National Clinical Practicum Course Instructor Questionnaire
Contact with the clinical practicum course instructors from the 357 accredited
entry-level ATEPs was attained through the ATEP Program Directors since there is no
available data base to identify and contact the instructors directly. A letter was e-mailed
to the Program Directors describing the study and asking for their cooperation in
forwarding the letter with the Clinical Practicum Course Instructor Questionnaire link to
all instructors o f their program’s clinical practicum courses. The questionnaire was
administered through Qualtrics.com.
Participants were asked to complete the questionnaire within a two week time
period and were offered the chance to win a $50 gift card to Amazon.com for completing
the questionnaire. After two weeks, a second request for participation was sent to attempt

48

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

to solicit great participation. Administration and collection o f results was handled by
Qualtrics.com to insure anonymity o f data.
Student Performance Assessment
Convenience sampling was utilized to determine Program Directors from four
ATEPs in Michigan and Ohio who were willing to participate in the research. Initial
contact was made via e-mail and followed up with phone calls to describe the study, what
would be involved for the ATEP, and for permission to solicit the ATEPs students to
participate. Once consent was received from the Program Directors, HSIRB permission
was attained from the participating institutions.
Students were recruited for participation during an onsite meeting where neither
the Program Director nor clinical instructors were present. All students currently
enrolled in the ATEP were invited to participate. As an incentive to participate,
refreshments were provided for the students as well as a raffle for all participants from
each school. The raffle gift was a $25 Visa gift card. At the meeting, I presented an
overview o f the study and requested participants for the performance assessment.
Students interested in participating then scheduled a time to complete the performance
assessment. Students provided their first names for scheduling; then codes were assigned
to each student for the purpose o f labeling the PA scoring rubric. Confidentiality o f the
students was stressed, including that the Program Director and clinical practicum course
instructors were not informed about individual scores.
Performance assessments were held at each campus in the A TEP’s clinical
instruction labs. The performance assessment was administered to each student privately.
Students were explained the intent o f the study and risks o f participation, then asked to
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sign the consent document prior to beginning the PA. Performances were videotaped and
analyzed at a later time using a rubric that was approved by the experts in my dissertation
committee.
Data Analysis
The research questions as well as the procedures for collecting and analyzing data
are outlined in Table 1.
Research Questions and Data Analysis
Results o f the web based questionnaire were collected by Qualtrics.com. All data
calculations were analyzed using SPSS software. The data did not meet parametric
assumptions for analysis, therefore nonparametric alternatives were utilized. Data
sources and data analysis methods are outlined by each research question to clarify the
intent and methodology o f this study.
RQ 1: How are clinical performance assessments used to determine competence in entrylevel athletic training education?
Data Sources. One of the primary goals o f the present study was to provide
empirical information on current practice. The crucial source o f data for this question
came directly from the clinical practicum course instructors through the national survey.
Primary focus was on determining what PA methods are most commonly used to
evaluate Psychomotor Competencies and Clinical Proficiencies separately. Comparison
was also made between which PA method participants felt best assessed Psychomotor
Competencies and Clinical Proficiencies. Data was further analyzed based on level o f the
clinical practicum course (basic and advanced). By completing a national survey and
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inviting all entry-level clinical practicum course instructors to participate, I attempted to
collect the most complete data available on current practice.
Table 1
Procedure and Data Analysis Crosswalk Table
Research Questions____________ Procedures

Data Analysis

RQ1.

How are clinical
performance assessments
used to determine
competence in entrylevel athletic training
education?

National survey (NS)

Descriptive stats o f NS
(Frequency data)

RQ2.

Do the goals o f the
performance assessment
differ between
Behavioral and Holistic
approaches?

National survey

Descriptive stats o f NS
(Frequency data)
Inferential Nonparametric
stats o f NS
(Chi-square, Odds Ratio
test)

RQ3.

W hat evidence is used to
establish validity
(predictive utility) o f
currently used clinical
performance assessments
in entry-level athletic
training education?

National survey

Descriptive stats o f NS
(Frequency data)

RQ4.

Are there barriers that
exist for determining the
validity o f clinical
performance assessments
used in entry-level
athletic training?

National survey

Descriptive stats o f NS
(Frequency data)
Nonparametric stats of NS
(Chi-square)

RQ5.

What validity evidence
exists that supports the
use o f Behavioral and
Holistic clinical
performance assessments
as indicators of
competence?

National survey
Student PA

Descriptive stats o f NS
(Frequency data)
Nonparametric stats o f NS
(Chi-square)
Descriptive stats o f PA
(Frequency data)
Nonparametric stats o f PA
(Chi-square, KruskalWallis test, Mann-W hitney
test)_____________________
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Data Analysis. Basic descriptive statistics provided insight into frequency of
responses.
RQ2: Do the goals o f the performance assessment differ between Behavioral and Holistic
approaches?
Data Sources. Responses to the survey questions utilized to address the first
research question were recoded into Behavioral, Holistic and Other/Mix categories to
reflect the overall characteristics o f the PA methods.
Data Analysis. The recoded data were then analyzed based on approach for
Psychomotor Competencies and Clinical Proficiencies, as well as between basic and
advanced courses. Descriptive statistics determined the frequency o f each category of
responses. Apparent differences that existed in frequencies between Behavioral and
Holistic approaches were further tested for significance utilizing nonparametric statistics.
Chi square analyses were conducted despite small cell size, as described by Glass and
Hopkins (1996). Data was further analyzed with Kappa coefficients and 2 x 2 pairwise
comparisons. Odds ratio statistics were also utilized to establish a measure o f association
between given variables.
RQ3: What evidence is used to establish validity (predictive utility) o f currently used
clinical performance assessments in entry-level athletic training education?
Data Sources. This research question investigated how clinical practicum course
instructors viewed and determined the validity o f their PA. The use o f the various PA
methods in determining professional competence directly addressed predictive utility.
Survey participants were asked to indicate what criteria they had used in the past year to
determine the effectiveness o f their PA. This data provided essential evidence to the
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systematic validity study o f PA. It was important to gather data that determined not only
present concepts o f validity, but how instructors implemented these concepts into current
practice.
Data Analysis. Descriptive statistics, including frequency and percent response,
were collected from the criteria used in the past year to determine the effectiveness of PA
utilized.
RQ 4: Are there barriers that exist for determining the validity o f clinical performance
assessments used in entry-level athletic training?
Data Sources. Determining existing notions o f validity was vital to the present
study. This research question introduced a contemporary concept o f validity and asked
participants what they felt constituted validity. This data provided critical information on
current concepts o f validity, a potential barrier to validity, as well as the barriers clinical
instructors face when establishing validity. This provided empirical evidence over mere
speculation o f how clinical educators view validity. Responses to survey questions on
what PA methods clinical educators have the most experience developing and what
methods they would like to use if time and resources were not an issue were also
investigated.
Data Analysis. Descriptive statistics (frequencies, percentages) were conducted
on the survey questions addressing what defines validity and what aspects o f PA are most
critical. Responses related to what PA methods participants had the most experience
developing and PA methods they would like to utilize also offered insight into what
barriers are reflected in current practice. Chi-square analyses were conducted between
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specific course data comparing methods participants would like to utilize and PA most
common used and PA seen as best indicators of competence.
RQ5: What validity evidence exists that supports the use o f Behavioral and Holistic
clinical performance assessments as indicators o f competence?
Data Sources. This question was addressed with significant findings from the
survey, however, the student PA provided the main source of empirical data on the use of
Behavioral and Holistic approaches to determine competence. Although this evidence is
admittedly not generalizable to a larger context, it does provide some insight into PA of
competence. Students’ performances on the administered PA were scored by the
researcher onto a scoring rubric. Variables derived from the PA included participants’
clinical level in the ATEP, components o f assessment completed in the Holistic question,
impression o f the injury from the Holistic scenario, performance on the Behavioral
specific skill question, and if skills were performed the same for both questions.
Data Analysis. Significant data analyses from the survey used in previous
research questions were viewed in light o f providing validity evidence to support the use
and interpretations o f the Behavioral and Holistic methods.
The student PA results were analyzed using chi-square and Mann-Whitney
nonparametric analyses. Comparisons were made between clinical level in the ATEP and
the various indicators o f participants’ performances as well as within the indicators of
participants’ performances.
Summary
Undertaking a validity study proved to be challenging. However, the evidence
from such a study will add considerably to the body o f knowledge o f clinical
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performance assessments as well as practical approaches to the determination o f validity.
Empirical evidence provided in this study will be useful to clinical allied health
professionals and serve to further inform them o f valuable educational practice. Results
of the data analyses will be presented in Chapter IV.
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CHAPTER IV
RESULTS
Introduction
This chapter will present the analysis and findings of the clinical practicum course
instructor survey and the student clinical performance assessment conducted to answer
the following research questions:
RQ 1. How are clinical performance assessments used to determine
competence in entry-level athletic training education?
RQ 2. Do the goals of the performance assessment differ between
Behavioral and Holistic approaches?
RQ 3. What evidence is used to establish validity (predictive utility) of
currently used clinical performance assessments in entry-level
athletic training education?
RQ 4. Are there barriers that exist for determining the validity o f clinical
performance assessments used in entry-level athletic training?
RQ 5. What validity evidence exists that supports the use o f Behavioral and
Holistic clinical performance assessments as indicators of
competence?
A brief description of the samples and resulting participation rates will be
described. Then, results o f the data analyses conducted will be presented in response to
each specific research question.
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Clinical Practicum Course Instructor Sample
Clinical practicum course instructors were one o f two distinct groups o f
participants which provided data to answer the research questions. The clinical
practicum course instructors were recruited from the pool of 357 accredited entry-level
athletic training education programs in the United States to respond to a web based
questionnaire on current practice in clinical education. The overall population of
participants is unknown, however 87 entries were made on the questionnaire (n = 87).
Participants that failed to respond to over 30% o f the questions were eliminated from the
sample. Five o f the participants’ entries met this criteria and were thereby eliminated
from the sample, reducing the final survey sample (n = 82). Participants were given the
opportunity to respond to questions for more than one clinical practicum course, resulting
in data for 154 clinical practicum courses. The data for these courses were split into
Basic and Advanced categories, based on where the courses fell in the overall sequence
of the participant’s curriculum. Courses in the first half o f the sequence were labeled
‘Basic’ whereas courses in the second half o f the sequence were labeled ‘Advanced’.
Courses that were in the middle o f the sequence (i.e. course 3 o f a total 5) were coded as
Basic courses (n = 5) after comparing these ‘Intermediate’ course responses to the
participants’ responses for a second clinical practicum course. The nature o f the
Intermediate responses most closely resembled responses for Basic courses and was
therefore recoded as Basic. This resulted in data for 84 Basic and 70 Advanced courses.
Although variations in content across ATEP curriculums clearly exist, the assumption
was made that more basic skill content will be covered in early classes, whereas more
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complex clinical skills and decision making abilities are further developed in the later
courses o f a curriculum.
Clinical Performance Assessment Sample
The second distinct group o f participants was students from the four participating
ATEPs in Michigan and Ohio. Total student enrollment o f the four entry-level ATEP
programs was 96. Forty students agreed to participate in the performance assessment,
giving a response rate of 41.7%. Participants indicated which clinical course they were
most recently enrolled in. Each o f the participating ATEPs had four clinical levels (I-IV),
with one institution further dividing these levels into “a” and “b” for a total o f eight
clinical courses. For data analysis, students in clinical levels I and II were designated
‘Beginner’ (n - 19), students in clinical levels III and IV were designated ‘Advanced’ (n
= 21).

Research Questions and Data Analysis
Specific data analysis methods conducted are outlined individually for each
research question to clarify the findings o f this study. All analyses were conducted on
SPSS. The data collected from the clinical practicum course instructor survey was used
to address each of the research questions. Data from both sources (survey and student
performance assessment) were considered for RQ5 utilizing a triangulation approach
(Creswell, 2003). Variable names are indicated by italic font.
RQ1: How are clinical performance assessments used to determine competence in entrylevel athletic training education?
Data sources. Survey participants were asked to indicate what method o f assessment they
utilized the most (Most Common) to determine mastery performances as well as which
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method they felt was the Best Indicator o f a student’s ability o f both Psychomotor
Competencies and Clinical Proficiencies for Basic and Advanced courses. Participants
were given six responses to select from: Direct Observation in Clinical Lab, Specific
Skill, Direct Observation with Approved Clinical Instructor (ACI), Scenario, Problembased Learning (PBL) Curriculum, and Other. Responses are outlined in Table 2.
Data Analysis. For assessing Psychomotor Competencies in Basic courses evaluation of
a ‘Specific Skill’ was identified by the participants as M ost Common i f = 30, 35.7%) and
Best Indicator (f= 29, 34.5%). However, ‘Direct Observation with an A C I’ was the Most
Common method i f = 28, 33.3%) and the Best Indicator (f= 29, 34.5%) to assess
Clinical Proficiencies in Basic courses. Complete frequencies are listed in Table 2.
For Advanced clinical practicum courses, ‘Scenario’ was the M ost Common
approach used by the respondents i f - 25, 35.7%) who also rated it as the Best Indicator
i f = 24, 34.3%) for evaluating Psychomotor Competencies. Clinical Proficiencies,
however, were M ost Commonly assessed using ‘Direct Observation with an A C I’ (DO w/
A C I;/ = 26, 37.1%), although ‘Scenario’ was most frequently selected as the Best
Indicator (f= 23, 32.9%) for Advanced courses by one count more than DO w/ ACL
Complete frequencies are listed in Table 2.
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Table 2
Frequency Table fo r Responses to Clinical Practicum Courses

Basic (%)

Advanced 1%)

DO
Lab

DO
w/
ACI

Sp
Skill

Seen
ario

PBL
Curr

Other

25.0

21.4

35.7

13.1

3.6

1.2

10.7

22.6

34.5

20.2

10.7

1.2

9.5

33.3

26.2

25.0

4.8

1.2

0.0

6.0

34.5

13.1

28.6

17.9

DO
Lab

DO
w/
ACI

Sp
Skill

Seen
ario

PBL
Curr

Other

10.0

24.3

17.1

35.7

8.6

4.3

2.9

22.9

15.7

34.3

24.3

0.0

How are students’ mastery performances o f clinical
proficiencies most commonlv evaluated in vour
course? [Most Common (Cl Prof)]

4.3

37.1

15.7

30.0

8.6

4.3

Which method o f assessment do you feel best
determines a student’s ability to correctly perform
clinical proficiencies? [Best Indicator 6Cl Profll

2.9

31.4

4.3

32.9

28.6

0.0

How are students’ masterv performances of
psvehomotor competencies most commonlv
evaluated in your course?
[Most Common (Psy Comp)]
Which method o f assessment do you feel best
determines a student’s ability to correctly perform
psvehomotor competencies?
[Best Indicator (PsyComp)]

Note: The following key was provided to participants:
D.O. Lab = Direct observation during clinical practicum course lab time
D.O. w/ACI = Direct observation with ACI during clinical rotation
SpSkill = Structured clinical practicum exam where students are given specific skills to perform (i.e. “Perform a Lachman Test”.)
Scenario = Structured clinical practicum exam with a scenario based format (i.e. “An athlete presents with a knee injury...”)
PBL Curr = Integrated Problem-based learning curriculum
Other = Other

RQ2: Do the goals o f the performance assessment differ between Behavioral and
Holistic approaches?
The intent of this question was to investigate differences in how Behavioral and
Holistic approaches to PA are used to determine performance in actual practice, as
determined by the clinical practicum course instructor survey.
Data Sources. Questions on the Clinical Practicum Course Instructor Survey specific to
RQ1 were utilized again to address RQ2. The six methods o f PA utilized on the
questionnaire were recoded into three categories (Behavioral, Holistic, Other/Mix) to
reflect the characteristics o f the methods. The Behavioral category was made up o f the
‘Direct Observation in Lab’ and ‘Specific Skill’ responses. The Holistic category
included ‘Scenario’ and ‘PBL Curriculum’ responses. Since the actual nature o f the
‘Direct Observation with A CI’ or ‘Other’ responses could not be determined as being
predominantly Behavioral or Holistic, a third category labeled ‘Other/M ix’ was created.
For descriptions o f these responses, see Table 3.
In addition to questions regarding what approaches were most commonly used
and what methods were the best indicators o f ability, survey participants were also asked
to indicate which PA method they felt in general best determines a student’s competence
0General Comp). This question was based on the definition o f competence utilized in
this research and was not specific to level o f assessment o f Psychomotor Competencies
or Clinical Proficiencies and is also addressed by RQ2.
Data Analysis. Table 3 contains the frequencies o f the Basic and Advanced course
responses recoded into these three categories: Behavioral, Holistic, and Other/Mix.
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Table 3
Frequency Table fo r Behavioral and Holistic Responses to Clinical Practicum Courses
B asic (% )

A d v an ced (% )

Beh.

Hoi.

Other

60.7

16.7

22.6

45.2

31.0

35.7

19.0

Beh.

Hoi.

Other

How are students’ masterv performances o f
psvehomotor competencies most commonlv
evaluated in your course?
[Most Common (Psy Comp)]

27.1

44.3

28.6

23.8

Which method o f assessment do you feel best
determines a student’s ability to correctly
oerform psvehomotor competencies?
[Best Indicator (Psy Comp)]

18.6

58.6

22.9

29.8

34.5

How are students’ masterv performances o f
clinical proficiencies most commonlv
evaluated in your course?
[Most Common (Cl Prof)]

20.0

38.6

41.4

46.4

34.5

Which method o f assessment do you feel
best determines a student’s ability to correctly
perform clinical proficiencies?
[Best Indicator (Cl Prof)]

7.1

61.4

31.4

N ote:
B eh. =: B ehavioral (D O L ab + Sp Skill)
H oi. = H olistic (S cenario + P B L C urr)
O ther - O ther/M ix (O ther + D O w / A C I)

Chi-square (x2) analyses were conducted to determine if statistically significant
differences between the approaches were present in the participants’ ratings o f current
practice. Although cell count repeatedly showed expected frequency less than five i f <
5), current research suggests that this criteria is unnecessarily conservative and that the
chi-square analysis works well even with an average expected cell frequency o f two
(Glass & Hopkins, 1996). In addition, Glass and Hopkins (1996) also cite that the
common alternative analyses to the chi-square for small sample sizes, such as Fisher’s
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exact probability and Yates correction for continuity, are unnecessary. Therefore, chisquare statistics are utilized to establish statistical significance between variables.
From Table 3, parallel chi-square analyses were conducted that examined
participant ratings o f the Most Common assessment method and the Best Indicator for
Basic and Advanced courses separately. Further, this strategy was applied to both rating
perspectives: Psychomotor Competencies and Clinical Proficiencies. Table 4 presents
the chi-square results.
As can be seen in Table 4, a statistically significant relationship was found for all
comparisons between Psychomotor Competencies and Clinical Proficiencies between
Most Common PA approach and the approach rated as the Best Indicator o f performance.
In order to illustrate the connection between the frequencies in Table 3 and the chi-square
analyses o f Table 4, it can be seen from Table 3 that for Basic courses (left panel), 60.7%
of the participants selected the Behavioral approach as the method most commonly used
for Psychomotor Competencies while 35.7% o f these respondents rated Behavioral as the
most often used PA for Clinical Proficiencies. The kappa coefficient was utilized to
determine the amount o f agreement across the different comparisons. A kappa
coefficient is a measure o f nominal agreement and can range from 0.0 (no agreement) to
1.0 (perfect agreement). Row 1 in Table 4 can be looked at as an indicator o f the amount
o f agreement in participants’ rating for the Most Common assessment method between
Psychomotor Competencies and Clinical Proficiencies, whereas the second row describes
the agreement in participants’ ratings for Best Indicator. Kappa coefficients depict a low
to moderate level o f agreement between the most common assessment methods
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regardless of whether or not the respondent is rating Psychomotor Competencies or
Clinical Proficiencies.
Table 4
Chi-square Analyses o f Approaches in Basic Courses
X2(4,84)

Kappa

Most Common (Psy Comp) x Most Common (Cl Prof)

32.5***

.38

Best Indicator (Psy Comp) x Best Indicator (Cl Prof)

28.1***

.36

Most Common (Psy Comp) x Best Indicator (Psy Comp)

13.8**

.27

Most Common (Cl Prof) x Best Indicator (Cl Prof)

29 2***

.45

Note: *p < .05, **p < .01,***/? < .001

Interpretation o f a complex (greater than 2 x 2 ) contingency table (e.g. chi-square
analyses in Table 4 are 3 x 3) requires additional analysis to clarify how the responses
relate to each other, similar to post hoc tests following a statistically significant F-ratio in
ANOVA. Nine 2 x 2 contingency tables can be derived from one 3 x 3 table, however,
only three o f these tables are theoretically relevant to this study (Behavioral x Holistic,
Holistic x Other/Mix, and Behavioral x Other/Mix) and one is central: Behavioral x
Holistic. Post hoc analyses o f the Behavioral x Holistic 2 x 2 table o f the ratings for the
Basic courses are presented in Table 5. Complete frequency data for the remaining 2 x 2
tests in Table 5 can be found in Appendix D, Exhibits D1 to D12. A statistically
significant relationship was found within each o f the four primary analyses between
Behavioral and Holistic, as well as between Behavioral and Other/Mix. All comparisons
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between Holistic and Other/Mix were also significant, with the exception o f Most
Common (Psy Comp) and Best Indicator (Psy Comp).
Table 5
Pairwise Chi-square and Odds Ratio Analyses o f Approaches in Basic Courses
Odds
Ratio
Most Common (Psy. Comp) x
Most Common{C\ Prof)
Behavioral x Holistic
4.6(1,52)*
Best Indicator (Psy Comp) x
Best Indicator (Cl Prof)
Behavioral x Holistic
9.9(1,49)**
Most Common (Psy. Comp) x
Best Indicator (Psy Comp)
8.4(1,53)**
Behavioral x Holistic
Most Common(Cl Prof) x
Best Indicator (Cl Prof)
12.0(1,46)***
Behavioral x Holistic
Note: *p < .05, **p < .01,***/? < .001

95% Confidence Interval
Upper
Lower

4.6

20.1

1.1

16.8

143.5

2.0

9.2

49.6

1.7

21.7

187.2

2.5

Also presented in Table 5 are odds ratios computed for Behavioral by Holistic 2 x
2 comparisons. An odds ratio is a measure o f association between the given variables
and indicates how likely it is to achieve an outcome with a variable present. For
example, from row 1 in Table 5 the odds ratio statistic indicates that participants who
selected the Behavioral approach for Most Common in Psychomotor Competencies were
4.6 times more likely to also select the Behavioral approach for M ost Common Clinical
Proficiencies. The remaining odds ratio estimates indicate that with the other
comparisons there is even a stronger tendency to select the same assessment approach
across different outcomes in the Beginning level courses. This implies participants are
not varying PA approaches despite the type o f skill (Psychomotor Competencies or
Clinical Proficiencies) being assessed.
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Primary analyses within Advanced courses showed similar results as the Basic
courses. As can be seen in Table 6, all comparisons between M ost Common and Best
Indicator o f Psychomotor Competencies and Clinical Proficiencies were statistically
significant and kappa coefficients showed a moderate level o f agreement for each
comparison.
Table 6
Chi-square Analyses o f Approaches in Advanced Courses
X2 (4, 70)

Kappa

Most Common (Psy Comp) x Most Common (Cl Prof)

35.6*

.49

Best Indicator (Psy Comp) x Best Indicator (Cl Prof)

30.3*

.46

Most Common (Psy Comp) x Best Indicator (Psy Comp)

27.5 *
24 4 ***

.43

Most Common (Cl Prof) x Best Indicator (Cl Prof)

.40

Note: *p < .05, **p < .01 ***p < .001

Pairwise comparisons were also conducted for Advanced courses between
Behavioral, Holistic, and Other/Mix, just as for the Basic course data. Table 7 shows
each of the 2 x 2 chi-square analyses for Behavioral x Holistic, as well as the odds ratios.
All comparisons were statistically significant. Complete frequency data for the chisquare tests in Table 7 can be found in Appendix D, Exhibits D13, D16, D19, D22.
Again, the most relevant comparison to the present study in the Advanced courses
was between Behavioral and Holistic. As with the Basic courses, in comparing the Most
Common (Psy Comp) with Most Common (Cl Prof), the tendency was for participants to
use the same approach for both Psychomotor Competencies and Clinical Proficiencies.
However, the approach selected most frequently for the Advanced courses was the
Holistic approach (See Appendix D, Exhibit, D13). Odds ratios were also computed for
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the Advanced course results, as can be seen in Table 7. Only two analyses were able to
be calculated due to empty cells. These results indicate there is a very strong tendency to
select the same assessment across different outcomes in the Advanced courses.
Table 7
Pairwise Chi-square and Odds Ratio Analyses o f Approaches in Advanced Courses

x \4 f .N )

Odds
Ratio

9.5(1,38)**

9.5

95% Confidence Interval
Upper
Lower

M ost Common (Psy. Comp) x
Most CommoniCX Prof)
Behavioral x Holistic

43.5

2.1

Best Indicator (Psy Comp) x
Best Indicator (Cl Prof)
Behavioral x Holistic

10.9(1,44)***

—

—

—

M ost Common (Psy. Comp) x
Best Indicator (Psy Comp)
Behavioral x Holistic

9.8(1,45)**

11.6

64.9

2.1

6.5(1,36)*

—

—

—

M ost Common{Cl Prof) x
Best Indicator (Cl Prof)
Behavioral x Holistic

Note: *p < .05, **p < .01,***/? < .001

Analysis o f RQ2 included which PA method survey participants felt in general
best determines a student’s competence (General Comp). The results are presented in
Table 8 .
A chi-square analysis was run between General Comp and M ost Common (Cl
Prof) for Advanced courses to investigate if a statistically significant difference existed
between the method clinical practicum course instructors felt best determined
competence and actual practice. Results indicated that there was no statistically
significant difference, y2(4, N = 65) = 8.0,/? = .09, suggesting there is no relationship
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between the PA participants designated as the best for determining competence and how
Clinical Proficiencies are most commonly assessed in Advanced courses.

Table 8
Frequency Table fo r PA M ethod Best Determines Competence
Behavioral (%)
DO
Sp
________________________________ Lab
Skill
Competence can be defined as
the degree to which a student can
use knowledge to perform within
a range o f possible situations.
1.2
7.4
Which method o f performance
assessment do you feel generally
best determines a student’s
competence?

Holistic (%)
Seen
PBL
ario
Curr

37.0

Other/Mix (%)
DO
Other
w/ACI_______

28.4

23.5

2.5

RQ3: What evidence is used to establish validity (predictive utility) o f currently used
clinical performance assessments in entry-level athletic training education?
Survey participants were asked to indicate what criteria they had utilized in the
past year to determine the effectiveness o f the clinical performance assessments they
administered. The criteria reported by participants are presented in Table 9. Participants
were allowed to select as many responses as applied.
These criteria were then examined through the Behavioral/Holistic lens by
comparing the responses in Table 9 with how the respondents reported their Most
Common assessment method for Psychomotor Competencies and Clinical Proficiencies
across Basic and Advanced courses, as shown in Table 3. The results for Psychomotor
Competencies are presented in Table 10, whereas Table 11 presents the results for
Clinical Proficiencies. To illustrate, Table 10 shows that of the 51 participants who
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selected a Behavioral PA approach for Psychomotor Competencies in a Basic course,
72.5 % selected ‘Grade on PA ’ as a criteria for determining the effectiveness o f the PA.
Overall, there is little variation in responses across Most Common (Psy Comp) from the
general criteria responses.
Table 9
Frequency Table o f Criteria Used to Determine PA Effectiveness
Method

/

Grade on PA
Grade in course
Compared to peers
Compared to entry ATC
BOC examination
Other Cl PA
Other

62
39
31
28
22
21
3

%
Participants
75.6
47.6
37.8
34.1
26.8
25.6
3.7

% Total
30.1
18.9
15.0
13.6
10.7
10.2
1.5

Table 10
Frequency Table o f PA Criteria with M ost Common (Psy Comp)
Behavioral (% Part.)
Criteria
Grade on PA
Grade in course
With peers
With entry ATC
BOC exam
Other Cl PA
Other

Basic
(N= 51)
72.5
45.1
39.2
33.3
23.5
27.5
3.9

Advanced
(N= 19)
57.9
36.8
47.4
42.1
26.3
21.1
0.0

Holistic (% Part.)
Basic
(N= 14)
71.4
42.9
14.3
35.7
7.1
14.3
0.0

Advanced
(N= 31)
74.2
45.2
25.8
29.0
22.6
16.1
3.2

Other/Mix (% Part.)
Basic
(N= 19)
63.2
47.4
36.8
15.8
31.6
26.3
5.3

Advanced
(N= 20)
80.0
55.0
35.0
30.0
25.0
35.0
10.0

Table 11 also demonstrates little variation with Clinical Proficiencies in criteria to
determine the effectiveness o f a PA approach across Most Common (Cl Prof) PA
approach. These results suggest that criteria to determine effectiveness o f a PA do not
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vary between PA methods designed for Psychomotor Competencies or Clinical
Proficiencies.
Table 11
Frequency Table o f PA Criteria with Most Common (Cl Prof)

Grade on PA
Grade in course
With peers
With entry ATC
BOC exam
Other Cl PA
Other

Basic

II
GO
o

Criteria

73.3
50.0
40.0
33.3
20.0
20.0
3.3

Advanced
(N= 14)

42.9
21.4
35.7
35.7
21.4
7.1
0.0

Holistic (% Part.)
Basic

Advanced

(N= 25)
76.0
48.0
36.0
32.0
8.0
40.0
4.0

(TV=27)
77.8
51.9
40.7
33.3
18.5
22.2
3.7

Other/Mix (% Part.)
Basic
11
to
kO

Behavioral (% Part.)

62.1
37.9
27.6
24.1
37.9
17.2
3.4

Advanced

(N =29)
79.3
51.7
27.6
31.0
31.0
31.0
6.9

RQ4: Are there barriers that exist for determining the validity o f clinical performance
assessments used in entry-level athletic training?
Data Sources. Several questions in the clinical practicum course instructor survey offer
evidence to determine what prevents instructors from establishing validity o f PA.
Participants were asked to select from five options what they felt constituted validity. An
overwhelming number (n = 58, 70.7%) selected “How well the assessment measures
what it claims to measure.” Only one (n= 1, 1.2%) participant selected the true
definition supported by experts (AERA et al., 1999), “The degree to which evidence
supports the interpretations of the assessment scores.” Complete frequencies are listed in
Table 12.
W hen asked which one aspect o f clinical PA is the most critical, the most
predominant responses were ‘Generalizability o f the PA to performance in actual
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practice’ and ‘Utilizing a variety o f assessments to provide evidence o f competence’.
Complete results are presented in Table 13.

Table 12
Frequency Table o f Validity Responses
Response

/

%

How well the assessment measures what
it claims to measure

58

70.7

How consistently an assessment
measures students’ performances

15

18.3

How well the assessment covers
the necessary content/area o f interest

7

8.5

The extent experts agree on the content
of the assessment

1

1.2

The degree to which evidence supports
the interpretations o f the assessment scores

1

1.2

Table 13
Frequency Table o f Critical PA Aspects
Response

/

%

Generalizability o f the PA to performance in actual
practice

31

32.3

Utilizing a variety o f assessments to provide
evidence o f competence

27

28.1

Ability of the PA to determine a good performance
from a bad performance

9

9.4

How relevant and representative questions are to
the concept being measured

8

8.3

Standardization of scoring

5

5.2

Standardization and consistency of question and
conditions

2

2.1
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Pertaining to clinical practicum courses taught in the past year, participants were
asked to indicate which PA method they would like to utilize if time and resources were
not an issue {Method Would Like) for Psychomotor Competency and Clinical Proficiency
assessment for Basic and Advanced courses. Results are presented in Table 14.
Table 14
Frequency Table fo r PA M ethod Would Like to Utilize

PA Method
Behavioral
DO Lab
Specific Skill
Total

Psvchomotor Competencies
Basic {f %) Advanced(/i %)

6.0
5,
15, 18.1
20 , 24.1

1,
1,
2,

1.4
1.4
2.9

Holistic
Scenario
PBL Curr.
Total

20 24.1
22 , 26.5
42, 50.6

18,
37,
55,

Other/Mix
DO w/ ACI
Other
Total

19, 22.9
2 , 2.2
21 , 25.3

12,
1,
13,

Clinical Proficiencies
Basic(£ %) A dvanced^ %)

1.2
10.7
11.9

0,
2,
2,

0.0
2.9
2.9

25.7
52.9
78.6

19, 22.6
22 , 26.2
41, 48.8

16,
29,
45,

23.2
42.0
65.2

17.1
1.4
18.6

30,
3,
33,

20 , 29.0
2 , 2.9
22 , 31.9

1,
9,
10,

35.7
3.6
39.3

Chi-square analysis between M ethod Would Like and M ost Common as well as
M ethod Would Like and Best Indicator for Psychomotor Competencies and Clinical
Proficiencies in Basic and Advanced courses were conducted. Table 15 presents the
results for Basic courses and Table 16 presents the Advanced course results.
Results shown in Table 15 indicate there is a statistically significant relationship
between M ethod Would Like with Most Common and Best Indicator o f Psychomotor
Competencies and Clinical Proficiencies for the Basic courses, suggesting participants
are utilizing the methods they feel are best.
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Table 15
Chi-square Analysis o f Method Would Like in Basic Courses
x2

{dfN)

Cramer’s V

Method Would Like (Psy Comp) x Most Common (Psy Comp)

12.8 *

(4,83)

.28

Method Would Like (Psy Comp) x Best Indicator (Psy Comp)

45 2***

(4,83)

.52

Method Would Like (Cl ProJ) x Most Common (Cl Prof)

25.5***
90 g***

(4,84)

.39

(4,84)

.74

Method Would Like (Cl P rof x Best Indicator (Cl P rof
Note: *p < .05, **p < .01,***/) < .001
Table 16

Chi-square Analysis o f M ethod Would Like in Advanced Courses
(df N)

Cramer’s V

Method Would Like (Psy Comp) x Most Common (Psy Comp)

x2
7.8

(4,70)

--

Method Would Like (Psy Comp) x Best Indicator (Psy Comp)

22.2***

(4,70)

.56

(4,69)

-

(4,69)

.60

Method Would Like (Cl P rof x Most Common (Cl Prof
Method Would Like (Cl P rof x Best Indicator (Cl P rof

7.7
50.0***

Note: */> < .05, **/> < .01,***/) < .001

It is interesting to note that the lack o f statistical significance between Method
Would Like and Most Common for both Psychomotor Competencies and Clinical
Proficiencies for Advanced courses suggests that participants are not utilizing the PA
approach they would like to utilize if the resources were available.
Survey participants were also asked to indicate which PA method they have the
most experience in developing/designing (Most Exp). Table 17 presents these results
along with the responses recoded into Behavioral, Holistic and Other/Mix categories.
Similar to previous analyses, Behavioral, Holistic and Other/Mix categories were
compared across responses for Most Common, Best Indicator, and M ethod Would Like to
utilize for Psychomotor Competency and Clinical Proficiency assessment for Basic and
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Advanced courses. Chi-square analyses are outlined in Table 18 for Basic courses and
Table 19 for Advanced courses, along with kappa coefficients. Kappa coefficients
suggest a low level o f association with the few statistically significant findings. Not
surprisingly, the PA method participants were most experienced in developing is also the
most commonly used for both Psychomotor Competencies and Clinical Proficiencies in
Basic courses. For Advanced courses, only M ost Common for Clinical Proficiencies had
a statistically significant relationship with Most Exp, yet the kappa coefficient suggests
this is a low level o f association. Statistically significant findings were further
investigated utilizing a 2 x 2 chi-square comparison o f Behavioral to Holistic.
Statistically significant chi-square analyses were found in the Basic courses between
Most Exp by Most Common (Psy Comp), y2( l , N = 56) = 4.8, p = .03, and M ost Common
(Cl Prof), x2( l, N = 49) = 6 .6, p = .01.
Table 17
Frequency Table fo r PA M ethod Most Experience Developing
Behavioral ( f %)
DO Lab
Sp
Skill
Which PA do you have the
most experience
developing/designing?
Total

12,14.6

30,36.6

42,51.2

Holistic (f, %)
Seen
PBL
ario
Curr
23,28.0

4 ,4 .9

Other/Mix ( f %)
DO
Other
w/ACI
9,11.0

27, 32.9
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4,4.9

13, 15.9

Table 18
3 x 3 Chi-square Analysis o f Most Exp in Basic Courses
x2
24 3 ***

M ost Exp x M ost Common (Psy Comp)
Most Exp x Best Indicator (Psy Comp)

( df N)

Kappa

(4,76)

.33

8.3

(4,76)

Most Exp x M ethod Would Like (Psy Comp)

10.6 *

(4,75)

.16

M ost Exp x M ost Common (Cl Prof)

20 .0 ***

(4,76)

.34

—

Most Exp x Best Indicator (Cl Prof)

8.2

(4,76)

—

Most Exp x M ethod Would Like (Cl Prof)

7.6

(4,76)

—

Note: *p < .05, **p < .01, ***p < .001

Table 19
3 x 3 Chi-square Analysis o f Most Exp in Advanced Courses

x2

(d f
N)
(4,66)

Cramer’s
V

(4,66)

—

(4,66)

—

Most Exp x Most Common (Psy Comp)

5.5

Most Exp x Best Indicator (Psy Comp)
Most Exp x Most Common (Cl Prof)

6.6
.6
13 4 ***

(4,66)

M ost Exp x Best Indicator (Cl P r o f

5.8

(4,66)

—

Most Exp x Method Would Like (Cl P r o f

1.0

(4,66)

—

Most Exp x M ethod Would Like (Psy Comp)

—

.21

Note: *p < .05, **p < .01, ***p < .001
RQ5: What validity evidence exists that supports the use o f behavioral and holistic
clinical performance assessments as indicators o f competence?
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Data Sources. In addition to the noteworthy findings o f the clinical practicum course
instructor survey, a primary source o f information to address this question came from the
student clinical PA developed for this research.
Data Analysis. Table 20 provides frequency data o f the students by Clinical Level in
their ATEP. As previously stated, students in clinical levels I and II were designated
‘Beginner’ (n = 19), students in clinical levels III and IV were designated ‘Advanced’ (n
= 21) for analysis.
Table 20
Frequency Table o f Students by Clinical Level
Level

/

%

I

3

7.5

II

16

40.0

I

5

12.5

II

16

40.0

Beginner

Advanced

Holistic PA Section. The student performance assessment consisted o f two
questions, one Behavioral and one Holistic in nature. The first question was the Holistic
question, where participants were asked to give their impression o f the shoulder injury
presented in a scenario. The history presented in the scenario and feedback during the
exam suggested a chronic anterior instability o f the shoulder with secondary rotator cuff
pathology. The complete instruments are listed in Appendix B. At the end o f the
question, if not already offered, participants were asked for their impression o f the injury.
Participants ’ assessments were scored as Incorrect, coming to a completely incorrect
conclusion (n = 14); Incomplete, indicating either shoulder instability or rotator cuff
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pathology (n = 24); or Complete, correctly assessing both aspects o f the shoulder
pathology presented (n = 2). Table 21 present the frequency table o f Participants ’
assessments by level. It is interesting to note that only 5% o f the participants came to a
Complete impression and they were Beginner students.

Table 21
Frequency Table o f Participants Assessment
Incorrect ( f %)

Incomplete if, %)

Complete (f, %)

Beginner

7, 17.5

10, 25.0

2 ,5 .0

Advanced

7, 17.5

14,35.0

0 , 0.0

Participants were also given a score based on the components o f a shoulder
evaluation that were correctly completed (Overall Score) in order to look more closely at
the various aspects of the participants’ responses beyond the ordinal three point
Participant’s Assessment scale. This formula was developed by the researcher to include
the most vital components of a shoulder assessment and differential diagnosis based on
the history given in the scenario (Starkey & Ryan, 2002). The formula for this score
included the following components: Inspection', Palpation', Active Range o f Motion
(AROM) for flexion, extension, abduction, internal rotation and external rotation;
Resisted Range o f Motion (RROM) for flexion, extension, abduction, internal rotation
and external rotation; tests o f Glenohumeral instability; tests for Rotator C u ff pathology;
and tests for Bicipital tendonitis. If the component was addressed, participants were
given a 1, if it was not addressed or incorrectly addressed; they received a 0 , for a total
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possible score o f 7. The participant had to complete four o f the five specific ROM for
AROM and RROM to receive a 1. It should be noted that History was given to the
participant and therefore not included in the formula. Participants had an Overall score
M = 3.38 with a SD = 1.76. For Beginner participants, Overall Score M - 2.42, SD =
1.89, whereas Advanced participants demonstrated an Overall Score M = 4.24, SD =
1.09. Kolmogorov-Smirnov test o f normality rejected the normality assumption (p =
.001) likely due to small sample size. Therefore, the Mann-Whitney nonparametric
statistic was utilized. Overall Score was significantly lower for Beginner participants
than Advanced students (z - -3.16, one-tailedp = .001). This suggests that despite lower
frequencies for Participant’s Assessment, that in general, Advanced students completed a
more thorough assessment.
Behavioral PA Section. The second question o f the student PA was Behavioral in
nature. This was designed to investigate if the same skill set from the Behavioral
question could be incorporated into a Holistic assessment. Participants were asked to
perform a specific special test that should have been included as part o f the shoulder
evaluation in the Holistic scenario.
Several variables from the student PA were designed to facilitate performance
comparisons between the Holistic scenario question and the Behavioral specific skill
question. Correct Performance indicated if participants correctly performed the Special
Test in the Behavioral question (n = 26, 65.0%). Moreover, a majority o f the participants
(n = 27, 67.5%) did not perform the Special Test from the Behavioral question during the
Holistic scenario {Specific Special Test). Yet o f the participants who did perform the
Special Test in the Holistic section, 10 o f the 13 performed it correctly. Additionally it
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was of interest to determine if participants who did perform the skill in both Behavioral
and Holistic sections performed it consistently (.Performed Same). Only 11 participants
(27.5%) correctly completed the Special Test consistently across both questions
(.Performed Same), whereas 29 (72.5%) either did not perform the special test or did not
perform it the same in both questions.
Chi-square analyses between selected PA variables were conducted between
Correct Performance by Participant’s Assessment, Specific Special Test, and Performed
Same. As expected, a statistically significant chi-square was found between Correct
Performance by Performed Same, %2(1, N = 40) = 4.5, p = .03, however, the Phi
coefficient suggests there is a very low degree o f the association (<D = .34). Complete
chi-square analyses are present in Table 22. Chi-square analyses were also conducted
between Clinical Level by Participant’s Assessment, Specific Special Test, and
Performed Same and are presented in Table 23. Clinical Level was not statistically
significant when compared with any o f these variables.
Table 22
Chi-square Analysis o f Correct Performance

7
1.8
3.3
4.5*

Participant’s Assessment
Specific Special Test
Performed Same

(dfN)
2 ,4 0
1,40
1,40

Note: *p < .05, O = .34
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Table 23
Chi-square Analysis o f Clinical Level
x2
2.6
.0

{ d f N)

Performed Same

.8

1,40

Correct Performance

.1

1,40

Participant’s Assessment
Specific Special Test

2, 40
1,40

Note: *p < .05

It was also o f interest to compare findings from Overall Score (an ordinal
variable) with the nominal variables describing aspects o f the student PA {Specific
Special Test, Performed Same, Correct Performance). Again, the Mann-Whitney
nonparametric statistic was utilized. Not surprisingly, participants who scored higher on
Specific Special Test from the behavioral question (z = -2.12, one-tailed p - .04) and
Performed Same in both questions (z = -2.84, one-tailedp = .00) also scored higher on
the Overall Score. Finally, Overall Score was also significantly higher for participants
with Correct Performance (z = -2.02, one-tailed p = .05). Finally, Overall Score and
Participants ’ Assessment were compared via the Kruskal-Wallis Test. This comparison
failed to reject the null hypothesis, xV w (2, N =40) = 1.9. Means and standard deviations
are presented in Table 24.
Summary
Data collected presents a clear picture o f current practice in entry-level athletic
training clinical education. The predominance o f the Behavioral approach for
Psychomotor Competencies in Basic courses (60.7%) supports much o f the literature.
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Yet, Holistic methods were also seen by participants as being the best PA in general for
determining competence (65.4%).
Table 24
Means and Standard Deviations fo r Overall Score

Specific Special Test
Performed Same
Correct Performance
Participant’s Assessment

M

SD

Mean Rank

Completed

4.2

1.4

26.0

Not Completed

3.0

1.8

17.8

Yes

4.6

1.0

28.9

No

2.9

1.8

17.3

Yes

3.8

1.8

23.2

No

2.6

1.6

15.5

Incorrect

3.3

2.1

20.6

Incomplete

3.3

1.6

19.6

Complete

5.0

1.4

31.3

Also of critical importance are the findings that directly relate to validity
evidence. Discovering that participants were predominantly unaware o f current
perspective o f validity is certainly relevant to the present study.
Finally, the results o f the student PA illustrate how students perform to different
methods of PA. A majority o f students were able to successfully complete the
Behavioral question (65.0%), whereas only 5% were able to successfully determine the
Complete injury assessment in the Holistic question. The practical significance o f the
statistical findings will be further explored in Chapter V.
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CHAPTER V
CONCLUSIONS
The clinical practicum course instructor survey presented valuable information on
current practice that has previously been unavailable. Analysis shows differences in the
use of Behavioral and Holistic approaches to PA. However, most importantly, some
discrepancies appear to exist between what PA methods clinical practicum course
instructors currently utilize and the methods they wish to utilize, with an interest PBL
approach fairly widespread. Perhaps the most valuable finding o f the present research
study is the apparent lack o f realization o f what constitutes validity.
A second purpose o f this dissertation was to make a comparison o f similar skill
sets between the Behavioral and Holistic approach to measuring student competence,
which has also been relatively unexplored. Overall, students performed better and
appeared more comfortable when responding to the Behavioral component over the
Holistic. Although limitations also existed with the student performance assessment, the
initiation of a systematic validity study and evidence to support the use o f a variety of PA
methods can pave the way for future research.
This chapter will discuss the implications o f the analysis in the present study with
the existing literature as it relates to the following research questions:
RQ 1. How are clinical performance assessments used to determine
competence in entry-level athletic training education?
RQ 2. Do the goals of the performance assessment differ between
behavioral and holistic approaches?
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RQ 3. What evidence is used to establish validity (predictive utility) of
currently used clinical performance assessments in entry-level
athletic training education?
RQ 4. Are there barriers that exist for determining the validity o f clinical
performance assessments used in entry-level athletic training?
RQ 5. What validity evidence exists that supports the use o f behavioral and
holistic clinical performance assessments as indicators o f
competence?
A brief summary o f the key findings o f each specific RQ will be presented.
Following this, a discussion o f how these results can contribute to the existing body of
knowledge will be presented. Finally, limitations and recommendations for further study
and practice will be offered.
Summary o f Findings
RQ1: How are clinical performance assessments used to determine competence in entrylevel athletic training education?
The primary intent o f this RQ was simply to determine what PA approaches are
utilized in athletic training clinical education and to determine if different PA approaches
are used for different purposes (i.e. Psychomotor Competencies, Clinical Proficiencies).
Participants were asked which method they most commonly use as well as which method
they felt was the best determinant o f a student’s ability in order to determine if there was
a discrepancy between Psychomotor Competencies and Clinical Proficiencies.
In Basic courses, the most commonly used approach for assessing Psychomotor
Competencies and Clinical Proficiencies was a structured PA o f a Specific Skill. In
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practice, this approach is the classic Behavioral ‘Checklist’ approach (McMullan, 2005).
This finding confirmed widely held assumptions about current practice (Gonczi, 1994).
Advanced courses tended to use more Holistic approaches, even with
Psychomotor Competencies, which tend to emphasize specific tasks over decision
making. The Scenario approach was selected as the M ost Commonly used approach as
well as the Best Indicator of Psychomotor Competencies for Advanced Courses. This is
likely the result o f preparing more clinically advanced students for future practice, or
perhaps the Psychomotor Competencies that would be assessed in Advanced courses
require more decision making. Clinical Proficiencies in Advanced courses were Most
Commonly assessed with Direct Observation with ACI (DO w/ACI), but Scenario was
selected only slightly more frequently as the Best Indicator. In actual practice, the
Scenario approach may be seen as a more structured way of determining Clinical
Proficiencies, whereas DO w/ACI is typically an unstructured realistic learning situation
during a clinical rotation. However, the Scenario approach is typically much more time
intensive. With a limited amount o f personnel and resources, clinical practicum course
instructors may need to rely on the unstructured DO w/ACI as an authentic way to
determine students’ abilities.
These results may point to educators using an approach so frequently because it is
seen as being better, or perhaps because they use a certain approach, they perceive it as
being better. This matter can not be resolved with the current study.
RQ2: Do the goals o f the performance assessment differ between Behavioral and
Holistic approaches?
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This question took the findings o f RQ1 and classified the results into Behavioral
and Holistic methods o f PA in order to apply the findings in the literature with current
practice. The Behavioral approach consisted o f Specific Skill and Direct Observation in
a clinical lab, the Holistic approach consisted o f Scenario and PBL, whereas the
Other/Mix category was made up o f Other and Direct Observation w/ ACL
As was alluded to in RQ1, the Behavioral approach to PA was clearly
predominant in Basic courses for assessing Psychomotor Competencies. A statistically
significant relationship existed between the most common PA methods and the methods
considered as the best indicators of ability. This finding suggests that the methods being
used are seen as being the best. However, actual assessment o f Clinical Proficiencies in
Basic courses was not as clear. When responses were recoded into three categories
(Behavioral, Holistic, Other/Mix), the three most frequent methods used to assess
Clinical Proficiencies were each placed in different categories demonstrating that
participants utilized a wider range o f PA methods. However in Basic courses, Behavioral
methods were used less frequently for Clinical Proficiencies than for Psychomotor
Competencies.
Holistic PA methods o f assessment tended to be used more in Advanced courses,
further reinforcing that participants tended to use assessments that incorporate more
decision making and problem solving for the more advanced students. Behavioral
approaches were overall shown to be the least desirable. Although Holistic methods were
not the most frequently indicated method o f Clinical Proficiency assessment, they were
seen by participants as the best approach to assessment in Advanced courses. For
Advanced courses, PBL Curriculum was frequently selected as the Best Indicator o f
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ability, despite the low frequency of use in actual practice. This could indicate that a lot
o f interest has been generated in PBL but that its implementation is limited.
Overall, the statistically significant relationships demonstrate a strong trend
among participants to stay with the same methods between Psychomotor Competencies
and Clinical Proficiencies and to not vary approach based on the type o f skill being
assessed. Where participants did appear to vary the PA approach was between Basic and
Advanced courses, regardless o f the skill set (Psychomotor Competencies or Clinical
Proficiencies) being assessed.
Participants were asked which approach they felt in general best determined
competence. This question was prefaced with the definition o f competence utilized in
this study so that participants would have a common perspective. Based on that
definition, participants most frequently selected the two Holistic approaches, Scenario
followed by PBL. Since these responses did not significantly vary from participants’
responses to how they most commonly assessed Clinical Proficiencies in Advanced
courses, it can be argued that the definition offered was consistent with their own views
on competence.
RQ3: What evidence is used to establish validity (predictive utility) o f currently used
clinical performance assessments in entry-level athletic training education?
This question initiated the investigation into how survey respondents address
issues o f validity, or how they justify the interpretations made from their PA. The most
frequently identified criteria participants used to determine effectiveness o f PA methods
utilized were grades on the PA and in the course. Since predictive utility is an indicator
offuture performance, responses suggest a very ‘short-term’ view o f effectiveness that
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indicates predictive utility is not widely used. Approximately a third or less of
participants selected entry-level ATC or BOC examination as criteria for determining PA
effectiveness. However, short term criteria like grades are fairly concrete and
measurable. Long term evidence o f PA effectiveness is much more difficult to establish,
especially for an individual PA. Perhaps a better indicator for predictive utility is the
predominant PA methods used throughout a curriculum, and not one specific PA.
Comparison o f PA criteria o f effectiveness with Most Common PA methods for
Psychomotor Competencies and Clinical Proficiencies in Basic and Advanced courses
showed little to no variation in responses, further emphasizing the lack o f importance
placed on predictive utility.
O f course other forms o f validity evidence can be used to support the use o f a PA.
Frequencies from RQ2 offer evidence that participants do use different methods o f PA
depending on if Psychomotor Competencies or Clinical Proficiencies are being assessed
and the level o f the clinical course. However, evidence from post hoc analysis also
suggests a general tendency to use one approach for Psychomotor Competencies and also
for Clinical Proficiencies, or ‘stay with what you know’. Only through intentional,
systematic investigation into the validity o f an approach will clinical educators be able to
determine if their practice supports the interpretations o f competence they intend.
RQ4: Are there barriers that exist for determining the validity o f clinical performance
assessments used in entry-level athletic training?
Probably the most noteworthy finding o f the clinical practicum course instructor
survey was that participants have a very limited view o f what constitutes validity. Only
one participant selected the actual definition o f validity supported by measurement
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experts and the literature (AERA, 1999; Kane, et al. 1999; Messick, 1988). By far the
most popular answer to what constitutes validity was a definition o f the content evidence
that can support validity (sometimes referred to as content validity), but does not itself
sufficiently provide evidence that decisions based on scores from an assessment are
‘valid.’ The notion that content validity evidence is synonymous with validity is
widespread in the allied health literature. Therefore, without question, one o f the largest
barriers to determining validity is an accurate understanding o f what validity actually is.
There is some indication from responses to other questions in the survey that
participants truly are concerned with accurate interpretations from their PA methods, they
just perhaps do not recognize it as validity. Participants were asked to select the most
critical aspects o f PA, and the most frequent choices pertain directly with making
appropriate assumptions from the PA o f a student’s ability to perform effectively in
professional practice. These more Holistic criteria were selected more frequently than
more Behavioral issues o f test reliability and standardization, suggesting that participants
emphasize accurate determinations o f competence, and that perhaps Holistic, over more
Behavioral, ideologies best determine it.
Clearly another barrier to establishing validity is inability to utilize preferred PA
methods due to limited resources. Behavioral approaches scored very low when
participants were asked what PA method they would use if time and resources were not
an issue, perhaps because they do not require a lot o f resources or are already used.
Generally, Holistic approaches, specifically PBL, were more frequently selected in this
question, especially in Advanced courses. This is possibly due to the resources that PBL
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is seen to require, and many clinical educators either lack the time or basic knowledge to
implement such a curriculum.
In comparing the method participants would like to utilize and the methods most
commonly used as well as methods seen as best indicators o f ability, participants appear
to be utilizing the PA methods they feel are best for Basic courses. However, it was
interesting to note that in Advanced courses participants are not utilizing the PA approach
they would like to utilize if the resources were available. Further research into what is
preventing the implementation o f desired methods would be appropriate.
Finally, participants were asked which PA method they had the most experience
developing. As would be expected, participants tended to most frequently select the
same PA methods they had the most experience developing for both Psychomotor
Competencies and Clinical Proficiencies. Despite the interest demonstrated in PBL, it
was the method participants had the least experience developing. Although results were
not surprising, they illustrate the challenges to implementing any new assessments of
competence.
RQ 5: What validity evidence exists that supports the use o f Behavioral and Holistic
clinical performance assessments as indicators o f competence?
RQ1 through RQ4 specifically gathered information from clinical practicum
course instructors on current practice to address this question and what they perceive as
important to determining ability in clinical PA. Also relevant to this question is the
performance o f actual athletic training students in performing different methods o f PA.
The student PA was intended to present a small picture or glimpse into what
actually occurs when students are given Behavioral and Holistic questions. It was of
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interest to determine if one approach seemed to illicit a better performance than the other,
and also to determine students’ apparent comfort level with one approach over the other.
The administered PA used the two most common approaches to PA, Specific Skill and
Scenario, but otherwise there is no way o f knowing if students were familiar with the two
types of assessments or not. The structure o f the assessment may have made students
uncomfortable, despite attempts to recreate a typical exchange between an injured athlete
and an athletic trainer while maintaining an open, accepting environment. Therefore, the
research does not assume that the student PA will sufficiently answer all inquiries into
best practice, but may offer some clues to how students’ competence can be measured.
In general, Advanced students completed more aspects o f the assessment as
shown by the overall scores for the Holistic Scenario question. However, participants’
final assessments o f the injury presented were disappointing. Many students performed a
relatively thorough evaluation, yet could not determine the exact pathology. Perhaps
these students were used to performing a series o f skills, but were uncomfortable or
perhaps unable to come to a final decision on the injury. In fact, many students tended to
conduct tests that reinforce the more obvious rotator cuff pathology, and simply failed to
differentiate the underlying anterior instability. This scenario was developed with the
intent of challenging advanced students, which certainly appeared to be the case, since
the only two participants to accurately assess the scenario were Beginners. However,
since variations exist between curriculums in what content is taught at what level, it could
be that the Beginning students were just fortunate enough to have recently completed
shoulder evaluation in their courses, whereas the more Advanced students had not
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reviewed the material in a while. It is difficult to determine why the Advanced students
were unable to come to a complete assessment.
Participants tended to perform much better on the Behavioral Specific Skill
question. The special tests requested in the Behavioral approach, Anterior Apprehension
with Relocation and Hawkins-Kennedy Impingement, were selected because they are
exceptionally common for shoulder evaluation (Starkey & Ryan, 2002). A majority of
participants correctly completed the specific skill, despite the small percentage (27.5%)
o f the participants that incorporated the same special test into their Holistic response.
Many participants remarked, “Oh yea, I should have done that test for the last question”,
when the Behavioral question was read. Interestingly, as with the Holistic question,
Advanced students did not typically perform the special test better than Beginning
students.
Why a majority of participants were able to successfully complete the Behavioral
question (65.0%) while only 5% were able to successfully determine the assessment in
the Holistic question is certainly a question o f interest. Perhaps students become familiar
with special tests earlier than complete evaluations, therefore simply due to the content of
the questions students performed better. Although this may explain the overall good
performance on the specific skill (Behavioral) question, it does not explain why
Advanced students did not perform better on the evaluation scenario (Holistic) question.
Granted, the Holistic question was more challenging, and by nature, participants’
performances are more difficult to represent with scores. However, it also raises the
question, are the Holistic PA approaches utilized by clinical practicum course instructors
as ‘authentic’ and realistic as they could be in order to more accurately portray
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competence in actual practice? This raises many issues o f how to best develop and
defend current practice.
It remains to be seen if student performance on a Holistic item can predict
performance on a Behavioral item. Intuitively, this would seem to be the case, since
accurate completion o f the Behavioral skills should be demonstrated in the course of
successfully completing the Holistic component. The present findings suggest that the
students who performed higher on Overall Score on the Holistic item also better
completed the Behavioral item. However, since so few actually completed the Holistic
item appropriately {Participants’ Assessment), there is not enough data to support the
notion that performance on the Holistic component can predict performance on the
Behavioral item. Although, it would appear evident, based on the present study, that the
inverse is not true; successful performance on the Behavioral component does not predict
performance on the Holistic, since such a high frequency o f students’ were able to
proficiently perform the Behavioral item, but a low frequency proficiently completed the
Holistic item.
Discussion
Performance Assessment
Without question, the use o f PA in athletic training clinical education, as in all
allied health, is crucial to establishing that students are properly able to perform the
complex tasks and skills the profession requires (McMullan, 2005; van der Vleuten,
1996). The ability to directly determine students’ skills and ability to make logical
decisions is essential to meeting educational goals and the critical task o f determining
future competence (Sedory, 2006). Moreover, there are a variety o f PA methods utilized
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in athletic training clinical education, as demonstrated in this study. The methods o f PA
offered as responses to the survey questions appear to confirm that Direct Observation in
the Lab or with an ACI, Specific Skill assessment, Scenario based structured PA, and
PBL curriculum are the predominant PA methods used in athletic training clinical
education. The ‘Other’ response was rarely selected, and when described, typically
indicated a use o f a combination of approaches, not the use o f a unique or different
method.
Clinical educators may be overwhelmed by the amount o f skills to assess and
uncertainty over which PA methods to utilize. The intent of this study is to investigate
current practice and how we might educate students more effectively, in order to better
inform clinical educators. This study was conducted to illuminate ways o f using validity
evidence to enhance educational practice, not complicate it.
Competence and Performance Assessments. Responses in the clinical practicum course
instructor survey revealed the Holistic approaches o f Scenario and PBL were
indisputably the methods o f choice over the Behavioral methods as the methods that best
determine competence. Surprisingly, however, no relationship was found between the
method participants selected for how advanced students’ Clinical Proficiencies are
determined and the method selected that generally best determines competence. It would
be expected that at this level students would be assessed for the extent they can use
knowledge to perform within a range o f possible situations, as they are being groomed
for entry-level practice. Present results, however, can not support this contention.
Behavioral Approach to Performance Assessment. The Behavioral approach, defined in
this study as Specific Skill and Direct Observation in a Clinical Lab, is widely used in
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athletic training clinical education, despite criticisms (Gonczi, 1994; Huddle &
Heudebert, 2007; McMullan, 2005; van der Vleuten & Schuwirth, 2005). Data gathered
in the survey indicates that a majority o f Psychomotor Competencies at the Basic level
are assessed through a Specific Skill or ‘Checklist’ method. In addition, the checklist
method o f assessment was the most frequently chosen by clinical practicum course
instructors as the method they had the most experience developing. Participants in the
student PA were also more successful at completing the Behavioral question and
appeared much more comfortable in responding to the question. Advantages to the
Behavioral approach are the simplicity o f scoring and the clearly defined expectations
(Gonczi, 1994; Stickley, 2005), not to mention that it does not often require a great
amount of resources.
Despite these apparent advantages, standardization and consistency was not
considered o f critical importance to the survey participants over issues o f assessing
competence. When specifically asked what methods best indicate competence, a mere
8.6% of survey participants selected Behavioral approaches. Behavioral PA methods can
simply not determine a student’s ability to use professional judgment within a range of
possible situations; tasks are too disjointed and fragmented (McMullan, 2005).
Messick (1994) and Kane (1992) both indicate that when the goal o f the PA is
simply to determine skill or ability at a task, the Behavioral approach can offer evidence
to support its use and interpretations and can be an effective PA. This was further
reinforced by Sedory (2006) specifically in relation to athletic training education and the
assessment o f Psychomotor Competencies and Clinical Proficiencies. It is when the
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Behavioral approach is used in an attempt to determine competence that it becomes
problematic.
Holistic Approach to Performance Assessment. There is much evidence to support the
use of the Holistic approach to PA, defined in this research as the Scenario and PBL
methods (Gonczi, 1994; Heindrichs, 2002; McMullan, 2005; van der Vleuten &
Schuwirth, 2005). The most fundamental of these reasons is that Holistic approaches
appear to best indicate a student’s ability to not only perform skills, but demonstrate the
ability to implement an intelligent decision making process that imitates competence in
professional practice. Clearly, students must have a foundational base o f knowledge in
order to appropriately respond to situations, however by mimicking actual practice, the
approach is much more authentic than other approaches (Gonczi, 1994; McMullan,
2005). Simply put, there is no other way to be sure students can perform a complex
series o f tasks that require problem solving and decision making than to actually put them
in the situation.
Frequently students’ decision making skills are assessed by an ACI during a
clinical rotation. Although Direct Observation with an ACI was one o f the choices
offered participants on the survey, it was not categorized as a Holistic method. Certainly
there are times when these assessments are Holistic in nature, yet since it could not be
determined from the survey the exact nature o f the assessment, structured or unstructured,
the decision was made to place it in the Other/Mix category.
Holistic approaches were chosen by survey participants as the best approach to
determining competence for assessing Clinical Proficiencies in Advanced courses, and
also the method survey participants would like to utilize if resources were not limited.
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Generalizability to actual practice, one o f the perceived strengths o f the Holistic
approach, was selected as the most critical aspect o f PA.
Yet the Holistic approaches come with their own set o f challenges. Holistic PA
methods tend to require more resources (Gonczi, 1994), especially time, not only to
develop the PA, but also to administer it. The ambiguity over scoring the Holistic
approaches, as demonstrated in the student PA conducted, also raises concerns. Clinical
educators are often held accountable to traditional standards o f effectiveness that tend to
favor highly standardized assessments. However, despite the weaknesses o f the Holistic
approach, it can also be argued that it is problematic if a PA inadequately addresses true
competence, and instead only proves a student is capable of performing a set o f skills that
fail to mimic real world situation (Huddle & Heudebert, 2007). Therefore, it is important
that clinical educators are equipped with a framework to offer evidence to support their
educational practices.
It was also an interesting finding o f this study that participants tended to perform
more poorly on the Holistic Scenario component o f the student PA than on the
Behavioral question. Generally, despite actual performance on the assessment,
participants were uncomfortable with having to make a final decision. It is difficult to
determine the reason behind this result. Perhaps student participants were unfamiliar
with the scenario approach, or were intimidated by the conditions o f the assessment.
Perhaps the PA itself was problematic or that the format varied dramatically from their
previous experiences with a scenario approach. Another explanation could be that
participants were simply performing at an appropriate competence level as students and
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not ATCs, and indeed the PA did an accurate job o f assessing not only good
performances, but bad ones.
Recently, considerable interest has been generated specifically related to the PBL
approach to assessment and learning despite that it is not widely implemented (Heinrichs,
2002) which was further confirmed by the results o f the present study. It is important to
note that classic PBL is not just a method o f performance evaluation, but assessment is
ongoing and integrated into the curriculum (van der Vleuten, 1996). PBL holds much
promise as an alternative to traditional methods because students take a more active role
in learning. However, implementing PBL does require a paradigm shift in how
information is presented and processed. The transition from passive to active learning
can be difficult for both educators and students. If implementing more scenario-based
PA, which is a relatively familiar PA approach, is seen as somewhat challenging, Holistic
approaches such as PBL would seem to be an even greater challenge. Barriers to more
effective determinations o f competence, such as PBL, can be overcome with further study
and information o f implementation.
Validity
As has been reiterated throughout the present study, a clear understanding of
validity is essential, but often elusive in the field o f allied health. Outdated and myopic
perceptions o f validity are embedded in empirical research and practice, and altering
these perceptions could be challenging (Goodwin, 1997). Validity is not merely that a
test measures what it claims to measure, although the content o f a test is an important
aspect o f demonstrating validity. Instead, “validity refers to the evidence presented to
support or refute the meaning or interpretation assigned to assessment results” (Downing,
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2003, p. 830). The focus is on the interpretations and meanings assigned to the
assessment scores, not just the quality o f the assessment itself. Validity is also not a
static characteristic o f an assessment; it changes based on the interpretations to be made
(Downing, 2003; Kane, Crooks, & Cohen, 1999). Many experts suggest approaching
validity as you would a scientific hypothesis, and empirical evidence either supports or
refutes the interpretations (Downing, 2003; Goodwin, 1997; Messick, 1995). The data
from the clinical practicum course instructor survey suggests that not only is validity not
understood, but it is simply not addressed.
Validity o f Performance Assessments. Performance assessments are widely used in
clinical education for a myriad o f reasons already discussed. What some experts find
troubling (Linn, Baker, & Dunbar, 1991) is when a PA approach is assumed to be a valid
assessment because of its authenticity and directness. However, PA are not inherently
valid, evidence must still be presented to defend their use (Messick, 1994). Often in
athletic training, a standard o f educational effectiveness is student performance on the
BOC examination, but as demonstrated in this study, often linking a single PA to
performance on the certification exam is difficult, if not impossible. Evidence supporting
the interpretations o f PA scores, for better or worse, appears to be short-term, and does
not incorporate long range predictive utility. Clearly it can be argued, however, that the
whole point in conducting PA is to determine student competence, or at least skill
performance, so that we can be assured o f future professional aptitude. Systematically
investigating the validity o f our PA methods is the best way to defend our current
practice. Yet, as demonstrated in this study, little direct attention is paid to validity,
perhaps out o f passive ignorance or perhaps out o f lack o f interest or even trepidation. If
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a practical framework for providing useful validity evidence that supports educational
goals can be established, clinical educators should be more effective.
Validity Evidence. Adequate defense o f the interpretations o f a PA must begin
with the goals of the PA, its outcomes, and what assumptions an educator is trying to
make based on the PA. Utilizing a variety o f sources o f evidence can help to support or
refute these assumptions and make a case for the PA ’s interpretations. From the present
study, clinical educators appear to utilize similar approaches despite varying skills
(Psychomotor Competencies and Clinical Proficiencies) they are attempting to measure,
yet may vary methods depending on the level o f the student.
In the clinical practicum course instructor survey, participants felt generalizability
o f a PA to performance in actual professional practice and utilizing a variety of
assessments to provide evidence o f competence were the most critical aspects o f a PA.
Both of these provide crucial evidence to support validity (Gonczi, 1994; Kane et al,
1999; Messick, 1994). Providing evidence that a PA recreates real world situations is one
way to offer validity evidence for measures o f competence, however, statistically it was
determined that survey participants tended to stay with one approach for assessing
Psychomotor Competencies and Clinical Proficiencies. Recognizing that different PA
methods may be optimal for different educational goals, for example, assessment of
Psychomotor Competencies with Behavioral methods and Clinical Proficiencies with
more Flolistic methods, may be the first step in establishing validity. By defining the
assumptions desired from the PA, either assessment o f skill performance or evaluation of
professional competence, clinical educators can then work backward to determine what
aspects o f the PA can contribute to or detract from these assumptions.
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Reliability is another aspect o f validity that may be misunderstood. Although
previously held apart from validity, reliability is now considered to be an aspect of
validity, not a separate entity. Characteristics o f assessment that impact reliability, such
as standardization o f scoring and consistency o f test questions and conditions, were rated
very low by the survey respondents as being the most critical aspect o f PA. Although
participants were asked to select only one aspect, the emphasis on issues o f competence
over reliability is important to notice. This is not to imply that reliability should be
disregarded. On the contrary, reliability is essential not only to PA but to establishing
validity. However, what may need to occur is a shift in what constitutes reliability.
Standardization o f conditions in order to improve reliability may reduce the ability to
extrapolate results to the real world (Gonczi, 1994; Kane, et al, 1999; McMullan, 2005),
and in turn reduce the ability to measure decision making and professional competence.
Traditionally, the potential for subjectivity o f the test rater was also viewed as a threat to
validity (Linn et al, 1991; Messick, 1994; Watson, Stimpson, Topping & Porock, 2002).
However, more recently researchers are arguing that ignoring the expertise o f raters and
instructors by attempting to standardize scoring and remove individual expertise into PA
scoring are also threats to the validity o f the assessment (Goevaerts, van der Vleuten,
Schuwirth, & Muijtjens, 2007; Mahara, 1998; ten Caate & Scheele, 2007). Mahara
(1998) further reinforces that including aspects o f subjective assessment speaks to the art
o f health care that is beyond cognitive processes. Mahara does go on to emphasize,
however, that clinical educators must be well trained in order to develop the expertise to
evaluate students.
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Lack o f consensus among experts over appropriate validity evidence hardly
contributes to empowering athletic training educators to engage in a validity argument
(Gonczi, 1994; Kane, 1992; Messick, 1994; van der Vleuten & Schuwirth, 2005).
Perhaps this debate can instead emphasize the flexibility in what can constitute validity
evidence. The specifics o f addressing the validity o f Behavioral and Holistic approaches
will now be addressed.
Validity o f Behavioral Approach. Traditional concepts o f validity tend to offer
support for the use o f the Behavioral approach, but with new paradigms o f what can
constitute defensible evidence for PA (Downing, 2007; Huddle & Heudebert, 2007;
Mahara, 1998; ten Caate & Schelle, 2007; McMullan, 2005), some o f this reliance may
diminish. Despite the present study finding issues o f reliability ranking fairly low, the
widespread use of Behavioral approaches may indicate that the standardization o f the
approach is still valued. The clear expectations, relative simplicity, and comfort level
with Behavioral PA methods can not be denied, nor should it be. W ith recent transitions
in accreditation standards and competency revisions in entry-level athletic training
education (NATA, 2006; Sedory, 2006), clinical educators are left with a great deal of
uncertainty in not only how best to educate their students, but if those methods will be
deemed suitable. The Behavioral approach is like having an old, reliable friend in an
ever changing world.
Providing validity evidence does not inherently eliminate the Behavioral approach
from an educator’s repertoire. On the contrary, it provides a framework to justify its use.
Clinical educators must establish the goals they are setting for the PA, and the
interpretations they wish to derive, and then use the Behavioral approach if it best meets
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these goals. The present research suggests that if the goal of the PA is to determine
performance on isolated skills, the Behavioral approach could be highly suitable
(Messick, 1994). What could be questionable practice is using Behavioral methods to
determine competence in more complex situations (Gonczi, 1994; Huddle & Heudebert,
2007; McMullan, 2005).
Validity o f Holistic Approach. As defined in the beginning o f this study, the
Holistic approach determines the ability to effectively use professional judgment within a
range o f realistic contexts, thereby addressing issues o f competence. However,
performance expectations for Holistic methods are rarely standardized or simplistic, thus
introducing the challenge o f providing validity evidence; despite that Holistic approaches
appear to more appropriately assess competence. Holistic methods generally require
more resources than Behavioral approaches, primarily time and personnel (Gonczi, 1994;
McMullan, 2005).
Determining student performance on a Holistic PA can also be difficult.
Traditional standards for scoring rubrics can be overwhelming and challenging to apply
to a Holistic method (Gonczi, 1994; McMullan, 2005). Indeed many researchers feel that
by placing these limitations on the assessment o f the Holistic approach that the
advantages of the method dissipate (Gonczi, 1994; McMullan, 2005). Subjectivity and
bias of raters is also often cited as a limitation o f Holistic methods (Mahara, 1998).
Another criticism is the lack of consistency between students (Govaerts, et al., 2007).
Yet alternative paradigms are being introduced that address traditional concerns to
Holistic PA. The expertise o f clinical educators as athletic trainers is seen by some
researchers as vital to the assessment o f student performance (Huddle & Heudebert,
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2007; Mahara, 1998) and should be recognized. In fact, this study drew conclusions on
the student PA based on the opinions o f a single athletic training educator. Therefore,
depending on the perspective, this is a severe limitation or an acceptable, defendable
argument. Govaerts, et al (2007) address another concern by insisting that not just any
rater’s interpretation is acceptable, but that multiple interpretations o f performance
should be considered. This method, known as triangulation, may improve the evidence
that supports the interpretation o f a PA, yet requires considerable time and resources.
If clinical educators are reluctant to try more Holistic approaches to PA because
of lack o f measurable standards that may not stand up to traditional standards, current
literature encourages a systematic approach to providing validity evidence with nontraditional means. It may be, however, that other issues, such as time and lack of
knowledge, prevent the implementation o f Holistic methods, especially PBL.
Establishing Validity Evidence. Informing clinical educators o f an accurate and
comprehensive concept of validity appears to be the first obstacle to overcome in
establishing validity. The next step is to develop a ‘user-friendly’ method for how to
systematically provide evidence that can support the use o f a PA. As presented in
Chapter II, Kane (1992) offers an extremely useful framework for establishing the
validity o f PA. It is important to note the K ane’s framework does not preclude other
systematic approaches to the study o f validity. To the contrary, K ane’s approach
incorporates most o f the aspects o f validity evidence that were previously described by
other experts (Downing, 2007; Goodwin, 1997; Messick, 1995). However, K ane’s
framework was designed specifically for assessments o f competence in allied health, and
offers an easily understood, practical approach to determining validity.
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Kane’s Validity Framework for Assessments o f Competence. The primary
emphasis o f K ane’s framework is that evidence defending the interpretations o f scores
involves a series o f trade-offs. In other words, all forms o f assessment have strengths and
weaknesses. The intent o f the framework is to identify these strengths and weaknesses so
that rational decisions can be made to defend the PA ’s interpretations. Therefore, “the
validity of the interpretation can be examined by evaluating the plausibility o f the chain
of inferences involved in going from the assessment scores to conclusions about
competence” (p. 168). Kane even suggests looking for the flaws in the interpretations
and addressing them in order to strengthen the arguments that support the conclusions of
a PA.
The three inferences of K ane’s framework, evaluation, generalization and
extrapolation, can easily be applied to the PA approaches used in entry-level athletic
training clinical education. Evaluation involves the criteria that are established to
determine the quality o f the responses, or a good performance from a bad performance.
Obviously in order to ascertain that a student is competent, some guidelines must be
offered as a basis for decision making on the performance. Elowever, the extent o f the
criteria may vary depending on the stakes o f the PA, the criticality o f the assessment, and
the expertise of the educator. Although issues o f subjectivity are inherent with some PA
and should be addressed, they do not necessarily negate the evidence to support their use,
as supported by Govaerts, et al (2007) and ten Cate and Scheele (2007). Therefore in
actual clinical educational practice, evidence for this aspect could include the expertise of
a well trained clinical educator and embracing the subjective expertise o f the rater, while
recognizing obvious threats to a fair assessment. Evidence could also be presented by
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referencing reliable texts and sources o f athletic training knowledge that support the
criteria o f the assessment.
Generalization refers to the internal structure o f a PA. The characteristics o f the
PA should be defensible, for example, the items o f the PA should accurately reflect the
construct being assessed. This is where issues o f reliability and consistency o f test
conditions will need to be addressed. In practice, generalization can be argued by
evidence o f learning over time, an athletic training accreditation standard that emphasizes
multiple assessments o f the same skill set (NATA, 2006). By providing several
opportunities for students to demonstrate skill and competence, utilizing a variety of
methods, clinical educators are more likely to gain a comprehensive picture o f students’
true abilities and less variation between performances.
The third inference is extrapolation and directly refers to the ability o f a
performance on the PA to be linked to performance in actual practice. Essentially the
interpretations o f performance on the PA are more likely to be defensible in highly
realistic or authentic conditions. Providing multiple assessments also increases the
likelihood of simulations recreating real life practice (Kane, 1992). An important point
made by Kane refers to observation in actual practice. Although fidelity would seem to
be high, the presence o f the evaluator could influence the student’s performance, for
better or worse and therefore still involves some level o f extrapolation. Therefore, again,
multiple assessments, in realistic situations, will offer more defensible validity evidence
for extrapolation. As previously stated, all methods have their strengths and weaknesses.
There are a few general considerations for implementing K ane’s framework.
Although evidence should be presented for all three inferences, there may be situations
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where some inferences should be given more or less priority in deciding on an
appropriate PA method. Careful consideration o f the goals o f the PA and the
interpretations to be made need to guide the validity argument. Regardless, the emphasis
should be on discovering the weakest link in the chain, and being able to plausibly
address that weakness. Again it is important to emphasize that determining validity is not
a dichotomy, as if tests are either valid or invalid. There is a level o f degree o f how well
the validity evidence “support the proposed interpretations” (Downing, 2007; p. 831).
Finally, triangulation o f evidence to support or refute PA interpretations will considerably
strengthen a validity argument.
Discussion Summary
Broad generalizations can not be made from this one small study. But
information gathered may be useful for further investigation or at least give cause for
reflection into current practice.
This study was prompted by anecdotal evidence suggesting students are primarily
assessed using Behavioral checklist PAs that fail to incorporate a student’s ability to
competently perform necessary athletic training skills. This study suggests that while the
Behavioral approach is heavily utilized for assessment o f Psychomotor Competencies in
Basic courses; the Holistic approach is more commonly desired for more advanced skills
and Clinical Proficiencies.
However, results from the student PA can not refute the anecdotal 1 evidence on
the inability o f students to come to logical decisions. This assumption can not be
extended past this group o f students for this specific skill set, but it does raise enough
questions to warrant further inquiry. Are decision making skills being adequately
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incorporated into athletic training curriculums, and if so, are our PA valid for the
assumptions o f competence being made? Granted, transitions in Educational
Competencies (NATA, 2006) from very specific to very general have left educators
scrambling to find the best approaches for teaching and assessing skills. PBL shows
promise, but requires a major shift from traditional attitudes on education to more active,
engaged learning. Furthermore, inadequate comprehension o f validity, or perhaps just
plain lack o f interest, has left clinical educators without an adequate defense o f current
practice. Again, no conclusions can be drawn from one study, but a least the
conversation has been started.
Limitations
Although sample size was small, the clinical practicum course instructor
survey offered information on current practice that was previously unaddressed. Return
rate could have been improved by recruiting participants at a different time o f year
instead o f the end o f the academic calendar. Perhaps a better method o f reaching clinical
practicum course instructors could be introduced instead o f going through the Program
Directors. Better definitions o f the Direct Observation with ACI may have made this
classification more useful in analysis, however, the method exists in a variety o f forms in
clinical education and is therefore difficult to control for.
The student PA was an interesting and valuable method for gaining further insight
into the variety of PA methods utilized. Visiting the various programs and interacting
with the faculty and students was very rewarding. However, despite some research
disputing traditionally held beliefs on inter-rater reliability (Mahara, 1998; Moss, 1994)
validity evidence encourages the recognition o f potential weaknesses to inferences of
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interpretations, therefore having only one rater could potentially be seen as a limitation.
These participants were recruited by convenience sampling, therefore more
generalizability would be obtain by using more random sampling techniques to recruit
student participants as well as entry-level ATEPs.
A more comprehensive study could also incorporate other criterion for
establishing the predictive utility o f PA. Collecting additional data from students, such as
overall grade point averages, grades in clinical practicum courses as well as individual
PA, and even scores on clinical evaluations, could add further evidence to support
validity. BOC examination results could be an indicator o f competence for entry-level
practice, despite the new format that does not replicate the PA methods researched.
Recommendations for Further Research
A more comprehensive study into current practice should be conducted to gain a
more complete understanding o f current practice and its limitations. This could involve a
more detailed survey delving deeper into the decisions and goals clinical educators use to
determine their method o f PA. It could also involve a more qualitative approach through
interviews o f clinical practicum course instructors or open ended survey questions.
Inclusion of ACIs who do not teach structured curriculum courses would offer
information on some o f the more informal, unstructured approaches to assessment. O f
course, greater sample size would also aid in the generalizability o f conclusions.
Reaching clinical educators at professional meetings or through specific athletic training
educators’ resources, such as a journal or online listserve, may have provided better
access to participants. Perhaps a more comprehensive study o f a smaller regional area
would also offer greater insight into current practice o f clinical educators. Information
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could also be attained through document analysis o f existing classes to determine how
Psychomotor Competencies and Clinical Proficiencies are assessed. It could also be of
interest to more closely examine the relationship between Behavioral and Holistic PA
methods, to investigate if Holistic methods can truly offer a more comprehensive
determination o f students’ abilities than Behavioral, while at the same time assessing the
same skill sets as the Behavioral approach.
Beyond current clinical educational practices, a study that more directly and
comprehensively addresses how validity is established by clinical educators could help to
further address the paucity of attention in the athletic training literature on validity.
Further emphasis on providing validity evidence for current practice would help to not
only empower clinical educators but also promote our professional preparation.
Also conducting a more comprehensive student PA would add to the literature,
perhaps utilizing more situations and various PA approaches. Having another athletic
training clinician to assist with the student PA would also be desirable, as well as
recruiting students from a variety o f regions would add to generalizability o f findings.
Recommendations for Professional Practice
The primary intent o f this study for current practice is to empower clinical
educators to analyze and defend their current use o f PA. Often terms like ‘validity’ in the
field o f athletic training are met with glazed over expressions and blank stares, similar to
a discussion of statistics. It’s time for athletic training educators to utilize the tools that
are available to defend the art and practice o f athletic training as well as to promote the
profession. Validity does not have to be scary; it involves a simple, but rational,
argument or defense o f what clinical educators do.
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Knowing the process o f establishing validity evidence will help us to revise PA
and educational standards to further promote the profession. It may also help with the
ambiguity over implementing the Athletic Training Educational Competencies (NATA,
2006). Clinical educators should not shy away from using their unique professional
abilities in determining competence o f their students.
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Western Michigan University
Department o f Educational Leadership, Research & Technology
Principal Investigator: Dr. Brooks Applegate
Student Investigator: Gayle Thompson, MA, ATC
Systematic Study o f the Validity o f Clinical Performance Assessments in Entry-level
Athletic Training Education
Dear Program Directors and Clinical Practicum Course Instructors,
This letter is intended for clinical practicum course instructors o f entry-level ATEPs. If
you are a Program Director, I would greatly appreciate you forwarding this letter to all
the clinical practicum course instructors in your ATEP for the 2006-07 academic year.
I am writing to ask for your participation in a web-based survey on clinical education and
the approaches educators use for performance assessment. You are being invited to
participate because o f your position as a clinical practicum course instructor at an
accredited entry-level athletic training educational program. I realize you may receive
many requests for participation in a variety o f research projects. I would greatly
appreciate your input to determine current practice as part o f my dissertation research on
the goals o f performance assessment in clinical education, what methods are used, and
how educators determine the worth of their performance assessments.
Your insight into current practice would be invaluable to me. Please consider taking the
15 minutes needed to complete the questionnaire. A link to this web-based survey is
below. Your replies will be confidential and you may choose not to answer any questions
and simply leave it blank. To show my appreciation to those who complete the
questionnaire, all participants are eligible to be entered into a drawing for a $50 gift card
from Amazon.com. Please respond to the questionnaire by April 11, 2007.
Thank you in advance for your assistance. The results o f this study may be beneficial in
developing a practical framework for establishing the validity o f clinical performance
assessments currently utilized in athletic training education. If you have any questions,
you may contact me at 269-668-6719 or at gayle.thompson@wmich.edu. You may also
contact my supervising professors, Dr. Bob Moss, ATC, (517-629-0548,
rmoss@albion.edu) or Dr. Brooks Applegate (269-387-3886,
brooks.applegate@wmich.edu). You may also contact the Chair, Human Subjects
Institutional Review Board (269-387-8293) or the Vice President for Research (269-3878298) if questions or problems arise during the course o f the study.
To begin the survey, please click here:
http://academictrial.qualtrics.com/SE?SID=SV OOphDlSd3SGJm5e&SVID=Prod
Sincerely,
Gayle Thompson, ATC
This consent document has been approved for use for one year by the WMU Human
Subjects Institutional Review Board (HSIRB).
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Clinical Practicum Course Instructor Questionnaire
Please answer the following questions based on clinical practicum courses you have taught in the past academic year (2006-07).
Please consider multiple sections o f the same course as one course.

i—
o
to

How many clinical practicum courses are in your ATEPs curriculum?
o 1
o 2
o 3
o 4
o 5
o 6
o 7
o 8
Where do the clinical practicum courses you teach fall in the sequence o f your ATEPs clinical practicum courses?
(Mark all that apply)
o 1st
o 2nd
o 3rd
o 4th
o 5th
o 6th
o 7th
o 8th
If you teach more than one clinical practicum course, please answer the following set o f questions for your most basic course and your
most advanced course separately, as indicated.
If you teach only one clinical practicum course, please answer in the First (My Most Basic) column.

Other

PBL Curr

Scenario

SpSkill

D.O. Lab

PBL Curr

Scenario

SpSkill

D.O. w/ACI

Other
1. How are students’ mastery performances o f
psychomotor competencies most commonly
evaluated in your course?
2. Which method o f assessment do you feel best
determines a student’s ability to correctly perform
psychomotor competencies?
3. If time and resources were not an issue, what
method would you utilize to assess your students’
mastery performances o f psychomotor
competencies?
4. How are students’ mastery performances o f
clinical proficiencies most commonly evaluated in
your course?

D.O. w/ACI

My Most Advanced Course

My Most Basic Course

D.O. Lab
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lowing key to mark your response.
Direct observation during clinical practicum course lab time
Direct observation with ACI during clinical rotation
Structured clinical practicum exam where students are given specific
skills to perform (i.e. “Perform a Lachman Test”.)
Structured clinical practicum exam with a scenario based format (i.e.
Scenario
“An athlete presents with a knee injury...”)
Integrated Problem-based learning curriculum
PBL Curr
Other
Other
Please note, questions 1-6 pertain specifically to clinical proficiencies or psychomotor competencies as indicated.

Please use the fo
D.O. Lab
D.O. w/ACI
SpSkill
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5. Which method o f assessment do you feel best
determines a student’s ability to correctly perform
clinical proficiencies?
6. If time and resources were not an issue, what
method would you utilize to assess your students’
mastery performances o f clinical proficiencies?
Please explain any “other” responses.

7. Which performance assessment method do you have the most experience in developing/designing? (Please select only one)
o D.O. Lab
o D.O. w/ACI
o SpSkill
o Scenario
o PBL Cuno Other
8 . Competence can be defined as the degree to which a student can use knowledge to perform within a range o f possible situations.

Which method o f performance assessment do you feel generally best determines a student’s competence? (Please select only one)
o D.O. Lab
o D.O. w/ACI
o SpSkill
o Scenario
o PBL Curr
o Other
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9. When considering clinical performance assessments, validity is: (Please select one o f the following options.)
o How well the assessment measures what it claims to measure.
o The degree to which evidence supports the interpretations o f the assessment scores,
o How well the assessment covers the necessary content/area o f interest,
o The extent that experts agree on the content o f the assessment,
o How consistently an assessment measures students’ performances.
10. Which aspect o f clinical performance assessment is the most critical? (Please select one from the following options.)
o Standardization & consistency o f questions & conditions.
o Standardization o f scoring.
o Generalizability o f the performance assessment to performance in actual practice,
o Utilizing a variety o f assessments to provide evidence o f competence,
o How relevant and representative questions are to the concept being measured,
o
Ability o f the assessment to determine a good performance froma bad performance.
11. Which o f the following criteria did you use this academic year to determine theeffectiveness o f the clinical performance
assessments you administered? Choose all that apply.
o Students’ grades on the performance assessment
o Students’ grades in the course
o Students’ abilities compared with student peers
o Students’ abilities compared to an entry-level ATC
o Performance on BOC exam
o Comparison o f your clinical assessment with other clinical instructors’ assessments
o Other______________________________________________
Please answer the following demographic questions:
12. How many students are currently enrolled in your athletic training educational program?
13. Your ATEP is in which NATA district?
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14. How many years have you taught at the collegiate level? (include part-time and full time)________
15. How many years, over your entire career, have you been an ATC directly involved in patient care?________
16. What is your highest degree attained?
o Bachelor’s
o Master’s
o Doctorate/Professional (i.e. MD, DO, PT)

If you would like to be entered into a drawing for a $50 amazon.com gift card, please enter your e-mail address or phone number
here:_______________________________________
(Note: This information is not linked to your survey responses. It will be used strictly to contact the winner, and then all contact
information will be destroyed.
Thank you for your time and your valuable responses.

Appendix B
Student Clinical Performance Assessment
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Student Clinical Performance Assessment-Form A
TURN ON VIDEO CAMERA
“Thank you fo r agreeing to participate today in my research on clinical performance
assessments in athletic training. Your performance on this assessment will remain
completely confidential and will not be shared with any one, at this school or any other.
Your performance or score today on this assessment is not the prim ary focus o f my
research, although I do ask that you perform to the best o f your ability. The intent o f this
study is to establish H O W students respond to different methods o f clinical performance
assessment, not your overall score.
Can you please tell me what clinical practicum course you are currently enrolled in, or i f
you are not currently taking one, what is your most recent clinical practicum course?
I f you would like to receive individualized feedback on your performance today, please
look directly into the camera and give your e-mail address.
The performance assessment you complete today has 3 items. I will be video taping your
performance to allow fo r a detailed appraisal o f your performance at a later time. After
scoring, the tape will be destroyed. This tape will not be shared with anyone at anytime.
I will serve as the simulated patient fo r this performance assessment. I will respond to
your questions and directions as any potential patient would. Please relax and complete
the tasks to the best o f your ability and as you would fo r any one o f your clinical
practicum courses. You may stop at any time without penalty. Are you ready to begin? ’’
1. Please demonstrate how you would test for a possible fracture to the second finger
o f the right hand. You will have 2 minutes to complete your response.
2. You will have up to 20 minutes to complete your response. Please demonstrate
how you would perform an injury evaluation based on the following scenario.
Please base your evaluation on the history given.
“Ip la y competitive volleyball. M y shoulder has always bothered me on and o ff
since I fe ll once in college, but I can usually back o ff or play through it when it
bothers me. Lately I have really been focusing on my serving technique & now
my shoulder hurts most o f the time, even when I am not playing. It hurts when I
am doing normal things during the day, and sometimes at night. It feels weak &
achy through the fro n t and upper arm. What do you think is wrong? ”
Following the evaluation, if not given, the participant will be asked:
“What do you think is likely to be the injury in the given scenario? ”

3. Please demonstrate how you would perform an Anterior Apprehension Test with
Relocation Test for instability o f the shoulder. You have 3 minutes to complete
your response.
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Scoring Rubric-Form A

Subject #:

Current/Most recent clinical practicum course______________
1. Shoulder Evaluation
Note: general steps can occur in any sequence with the exception o f the actual
shoulder apprehension/relocation special tests; however steps that should be included
in the evaluation are in bold.
Key: Skill done: Correctly=(l) lncorrectly=(0)
(History)
Inspection -G H joint, upper spine, posture

Not ai all=(-l)

Palpation
Correct=Deliberate, Intentional
ROM
ACTIVE

PASSIVE

RESISTED

Flexion
Extension
ABduction
ADduction
IR (neut / 90° AB)
E R (neut / 90° AB)
Horz. ABD
Horz. ADD
Appley’s
Gerber lift off
Goniometer
Special Tests-by pathology
Glenohumeral Instability
Ant. Apprehension/Relocation
GH glide
Post. Instability
Sulcus
Rotator Cuff
Drop Arm
Empty can
Hawkins/Kennedy
Neer impingement
Bicep’s Tendon
Yergason’s Test
Speed’s
Ludington
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AC joint tests
Labrum tests
Neurological tests

Was the Anterior apprehension/relocation test
performed?
Was the Hawkins test performed?
Participant assessm ent:__________________________
Complete

Incomplete

Incorrect

2. Anterior Apprehension/Relocation Test for shoulder
Note: These steps must occur in the given sequence
Key: Skill done: Correctly=(l) lncorrectly=(0) Not at all=(-l)
Was the Anterior Apprehension test performed?
1. Participant positions me supine, standing or sitting
2. GH joint is abducted to 90°, elbow is flexed to 90°
3. Participant supports the midshaft o f the humerus while
grasping the forearm proximal to the wrist
4. While supporting the humerus in the abducted position, the
participant passively externally rotates the GH joint by slowly
applying pressure to the anterior forearm
5. Participant indicates that a positive test is when the patient
displays apprehension or resists further movement
Was the Relocation test performed?
6 . Participant then applies pressure manually to the anterior
aspect o f the GH joint while passively externally rotating the
GH joint a second time
7. Participant indicates that a positive relocation test is when
the patient has a reduction in apprehension or pain with
pressure applied to the anterior GH joint.
Was the test performed properly?
Was test performed same in both questions?
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Student Clinical Performance Assessment-Form B
TURN ON VIDEO CAMERA
“Thank you fo r agreeing to participate today in my research on clinical performance
assessments in athletic training. Your performance on this assessment will remain
completely confidential and will not be shared with any one, at this school or any other.
Your performance or score today on this assessment is not the prim ary fo cu s o f my
research, although I do ask that you perform to the best o f your ability. The intent o f this
study is to establish H O W students respond to different methods o f clinical performance
assessment, not your overall score.
Can you please tell me what clinical practicum course you are currently enrolled in, or i f
you are not currently taking one, what is your most recent clinical practicum course?
I f you would like to receive individualized feedback on your performance today, please
look directly into the camera and give your e-mail address.
The performance assessment you complete today has 3 items. I will be video taping your
performance to allow fo r a detailed appraisal o f your performance at a later time. After
scoring, the tape will be destroyed. This tape will not be shared with anyone at anytime.
I will serve as the simulated patient fo r this performance assessment. I will respond to
your questions and directions as any potential patient would. Please relax and complete
the tasks to the best o f your ability and as you would fo r any one o f your clinical
practicum courses. You may stop at any time without penalty. Are you ready to begin? ”
4. Please demonstrate how you would test for a possible fracture to the second finger
o f the right hand. You will have 2 minutes to complete your response.
5. You will have up to 20 minutes to complete your response. Please demonstrate
how you would perform an injury evaluation based on the following scenario.
Please base your evaluation on the history given.
“Ip la y competitive volleyball. M y shoulder has always bothered me on and o ff
since I fe ll once in college, but I can usually back o ff or play through it when it
bothers me. Lately I have really been focusing on my serving technique & now
my shoulder hurts most o f the time, even when I am not playing. It hurts when I
am doing normal things during the day, and sometimes at night. It feels weak &
achy through the front and upper arm. What do you think is wrong? ”
Following the evaluation, if not given, the participant will be asked:
“What do you think is likely to be the injury in the given scenario? ”

6 . Please demonstrate how you would perform a Hawkins Test, also known as the
Hawkins-Kennedy Test, for rotator cuff impingement. You have 3 minutes to
complete your response.
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Scoring Rubric-Form B

Subject #:

Current/Most recent clinical practicum course______________
1. Shoulder Evaluation
Note: general steps can occur in any sequence with the exception o f the actual
shoulder apprehension/relocation special tests; however steps that should be included
in the evaluation are in bold.
Key: Skill done: Correctly=(l) Incorrectly-(O)
(History)
Inspection -G H joint, upper spine, posture

Not ai all=(-l)

Palpation
Correct=Deliberate, Intentional
ROM
ACTIVE

PASSIVE

RESISTED

Flexion
Extension
ABduction
ADduction
IR (neut / 90° AB)
ER (neut / 90° AB)
Horz. ABD
Horz. ADD
Appley’s
Gerber lift off
Goniometer
Special Tests-by pathology
Glenohumeral Instability
Ant. Apprehension/Relocation
GH glide
Post. Instability
Sulcus
Rotator Cuff
Drop Arm
Empty can
Hawkins/Kennedy
Neer impingement
Bicep’s Tendon
Yergason’s Test
Speed’s
Ludington
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AC joint tests
Labrum tests
Neurological tests

Was the Anterior apprehension/relocation test
performed?
Was the Hawkins test performed?
Participant assessm ent:__________________________
Complete

Incomplete______ Incorrect

2. Hawkins Test for Rotator cuff impingement
Note: These steps must occur in the given sequence
Key: Skill done: Correctly=(l)

lncorrectly=(0)

Not at all=(-l)

Was the Hawkins test performed?
1. Participant has me standing or sitting
2. Participant places my arm elevated to 90°
3. Participant has my arm in scapular plane to just before
neutral ab/adduction
4. Participant supports my elbow joint
5. Participant has my elbow flexed
6 . Participant passively internally rotates the humerus by
applying pressure at distal forearm
7. Participant asks if there is pain with the motion
Was the test performed properly?
Was test performed same in both questions?
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W e ster n M ic h ig a n U n iv e r s ity
Human Subjects Institutional Review Board

Date:

March 5, 2007

To:

Brooks Applegate, Principal Investigator
Gayle Thompson, Student Investigator for dissertation

From: Amy Naugle, Ph.D.,
Re:

HSIRB Project Number: 07-03-03

This letter will serve as confirmation that your research project entitled “Systematic Study
o f the Validity o f Clinical Performance Assessments in Entry-level Athletic Training
Education - part 1” has been approved under the exem pt category o f review by the
Human Subjects Institutional Review Board. The conditions and duration o f this
approval are specified in the Policies o f Western Michigan University. You may now
begin to implement the research as described in the application.
Please note that you may only conduct this research exactly in the form it was approved.
You must seek specific board approval for any changes in this project. You must also
seek reapproval if the project extends beyond the termination date noted below. In
addition if there are any unanticipated adverse reactions or unanticipated events
associated with the conduct o f this research, you should immediately suspend the project
and contact the Chair o f the HSIRB for consultation.
The Board wishes you success in the pursuit o f your research goals.

Approval Termination:

March 5, 2008
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W es t e r n M

ic h ig a n

U n iv e r s ity
Human Subjects Institutional Review Board

Date: March 13, 2007
To:

Brooks Applegate, Principal Investigator
Gayle Thompson, Student Investigator for dissertation
r

From: Amy Naugle, Ph.D.,
Re:

__

HSIRB Project Number: 07-03-03

This letter will serve as confirmation that your research project entitled “Systematic Study
o f the Validity o f Clinical Performance Assessments in Entry-level Athletic Training
Education - part 2” has been approved under the expedited category o f review by the
Human Subjects Institutional Review Board. The conditions and duration o f this
approval are specified in the Policies o f Western Michigan University. You may now
begin to implement the research as described in the application.
Please note that you may only conduct this research exactly in the form it was approved.
You must seek specific board approval for any changes in this project. You must also
seek reapproval if the project extends beyond the termination date noted below. In
addition if there are any unanticipated adverse reactions or unanticipated events
associated with the conduct o f this research, you should immediately suspend the project
and contact the Chair o f the HSIRB for consultation.
The Board wishes you success in the pursuit o f your research goals.

Approval Termination:

March 13, 2008
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Basic Courses Contingency Tables
Most Common (Psy Comp) x Most Common (Cl Prof) for Basic Courses
Exhibit D1
Behavioral x Holistic
M ost Common (Cl Prof)

M ost Common
(Psy Comp)

Behavioral

Count
Expected Count

Behavioral
26
22.9

Holistic
15
18.1

Total

Holistic

Count
Expected Count

3
6.1

8
4.9

11
11.0

Total

Count
Expected Count

29
29.0

23
23.0

52
52.0

41
41.0

Exhibit D2
Holistic x Other/Mix
M ost Common (Cl Prof)
Holistic

Most Common
(Psy Comp)

Holistic

Count
Expected Count

8
3.8

Other/Mix
3
7.2

Total

Other/Mix

Count
Expected Count

2
6.2

16
11.8

18
18.0

Total

Count
Expected Count

10
10.0

19
19.0

29
29.0

11
11.0

Exhibit D3
Behavioral x Other/Mix
M ost Common (Cl Prof)

Most Common
(Psy Comp)

Behavioral

Count
Expected Count

Behavioral
26
18.3

Other/Mix Total
36
10
17.7
36.0

Other/Mix

Count
Expected Count

1
8.7

16
8.3

17
17.0

Total

Count
Expected Count

27
27.0

26
26.036

53
53.0
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Best Indicator (Psy Comp) x Best Indicator (Cl Prof) for Basic Courses
Exhibit D4
Behavioral x Holistic

Best Indicator
(Psy Comp)

Best Indicator (Cl Prof)
Behavioral
Holistic
Total
12
15
27
7.2
19.8
27.0

Behavioral

Count
Expected Count

Holistic

Count
Expected Count

1
5.8

21
16.2

22
22.0

Total

Count
Expected Count

13
13.0

36
36.0

49
49.0

Exhibit D5
Holistic x Other/Mix

Best Indicator
(Psy Comp)

Best Indicator (Cl Prof)
Other/Mix Total
Holistic
4
21
25
10.7
25.0
14.3

Holistic

Count
Expected Count

Other/Mix

Count
Expected Count

3
9.7

14
7.3

17
17.0

Total

Count
Expected Count

24
24.0

18
18.0

42
42.0

Exhibit D 6
Behavioral x Other/Mix

Best Indicator
(Psy Comp)

Best Indicator (Cl Prof)
Other/Mix Total
Behavioral
12
11
23
14.4
23.0
8.6

Behavioral

Count
Expected Count

Other/Mix

Count
Expected Count

3
6.4

14
10.6

17
17.0

Total

Count
Expected Count

15
15.0

25
25.0

40
40.0

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

Most Common (Psy Comp) x Best Indicator (Psy Comp) for Basic Courses
Exhibit D7
Behavioral x Holistic
Best Indicator (Psy Comp)

Most Common
(Psy Comp)

Behavioral

Count
Expected Count

Behavioral
30
26.0

Holistic
13
17.0

Total

Holistic

Count
Expected Count

2
6.0

8
4.0

10
10.0

Total

Count
Expected Count

32
32.0

21
21.0

53
53.0

43
43.0

Exhibit D 8
Holistic x Other/Mix
Best Indicator (Psy Comp)
Holistic

Count
Expected Count

8
6.2

Other/Mix
4
5.8

Other/Mix

Count
Expected Count

5
6.8

8
6.2

13
13.0

Total

Count
Expected Count

13
13.0

12
12.0

25
25.0

Holistic

Most Common
(Psy Comp)

Total

12
12.0

Exhibit D9
Behavioral x Other/Mix
Best Indicator (Psy Comp)

Most Common
(Psy Comp)

Behavioral

Count
Expected Count

Behavioral
30
26.3

Other/Mix Total
8
38
11.7
38.0

Other/Mix

Count
Expected Count

6
9.7

8
4.3

14
14.0

Total

Count
Expected Count

36
36.0

16
16.0

52
52.0
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Most Common (Cl Prof) x Best Indicator (Cl Prof) for Basic Courses
Exhibit DIO
Behavioral x Holistic
Best Indicator (Cl Prof)

M ost Common
(Cl Prof)

Behavioral

Count
Expected Count

Behavioral
13
7.6

Holistic
12
17.4

Total

Holistic

Count
Expected Count

1
6.4

20
14.6

21
21.0

Total

Count
Expected Count

14
14.0

32
32.0

46
46.0

25
25.0

Exhibit D ll
Holistic x Other/Mix

M ost Common
(Cl Prof)

Best Indicator (Cl Prof)
Holistic
Other/Mix Total
4
24
20
12.7
24.0
11.3

Holistic

Count
Expected Count

Other/Mix

Count
Expected Count

7
14.3

20
12.7

27
27.0

Total

Count
Expected Count

27
27.0

24
24.0

51
51.0

Exhibit D12
Behavioral x Other/Mix
Best Indicator (Cl Prof)

M ost Common
(Cl Prof)

Other/Mix
5
11.3

Behavioral

Count
Expected Count

Behavioral
13
6.8

Other/Mix

Count
Expected Count

2
8.3

20
13.8

22
22.0

Total

Count
Expected Count

15
15.0

25
25.0

40
40.0
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Total
18
18.0

Advanced Courses Contingency Tables
M ost Common (Psy Comp) x Most Common (Cl Prof) for Advanced Courses
Exhibit D13
Behavioral x Holistic
M ost Common (Cl Prof)

Most Common
(Psy Comp)

Behavioral

Count
Expected Count

Behavioral
10
5.5

Holistic

Count
Expected Count

Total

Count
Expected Count

Holistic

Total

5
9.5

15
15.0

4
8.5

19
14.5

23
23.0

14
14.0

24
24.0

38
38.0

Exhibit D14
Holistic x Other/Mix

M ost Common
(Psy Comp)

M ost Common (Cl Prof)
Other/Mix Total
Holistic
19
8
27
14.4
12.6
27.0

Holistic

Count
Expected Count

Other/Mix

Count
Expected Count

3
9.4

17
10.6

20
20.0

Total

Count
Expected Count

22
22.0

25
25.0

47
47.0

Exhibit D15
Behavioral x Other/Mix
Most Common (Cl Prof)

Most Common
(Psy Comp)

Behavioral

Count
Expected Count

Behavioral
10
4.5

Other/Mix
4
9.5

Other/Mix

Count
Expected Count

0
5.5

17
11.5

17
17.0

Total

Count
Expected Count

10
10.0

21
21.0

31
31.0
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Total
14
14.0

Best Indicator (Psy Comp) x Best Indicator (Cl Prof) for Advanced Courses
Exhibit D16
Behavioral x Holistic
Best Indicator (Cl Prof)
Behavioral

Best Indicator
(Psy Comp)

Holistic

Total

Behavioral

Count
Expected Count

3
.7

7
9.3

10
10.0

Holistic

Count
Expected Count

0
2.3

34
31.7

34
34.0

Total

Count
Expected Count

3
3.0

41
41.0

44
44.0

Exhibit D17
Holistic x Other/Mix

Best Indicator
(Psy Comp)

Best Indicator (Cl Prof)
Holistic
Other/Mix Total
34
41
7
26.8
14.0
41.0

Holistic

Count
Expected Count

Other/Mix

Count
Expected Count

2
9.2

12
4.8

14
14.0

Total

Count
Expected Count

36
36.0

19
19.0

55
55.0

Exhibit D18
Behavioral x Other/Mix
Best Indicator (Cl Prof)
Behavioral

Best Indicator
(Psy Comp)

Behavioral

Count
Expected Count

3
1.5

Other/Mix
3
4.5

Other/Mix

Count
Expected Count

2
3.5

12
10.5

14
14.0

Total

Count
Expected Count

5
5.0

15
15.0

20
20.0
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Total

6
6.0

Most Common (Psy Comp) x Best Indicator (Psy Comp) for Advanced Courses
Exhibit D19
Behavioral x Holistic
Best Indicator (Psy Comp)
Behavioral

Most Common
(Psy Comp)

Holistic

Total

Behavioral

Count
Expected Count

8
3.8

9
13.2

17
17.0

Holistic

Count
Expected Count

2
6.2

26
21.8

28
28.0

Total

Count
Expected Count

10
10.0

35
35.0

45
45.0

Exhibit D20
Holistic x Other/Mix
Best Indicator (Psy Comp)
Holistic

Most Common
(Psy Comp)

Other/Mix Total
3
29
8.8
29.0

Holistic

Count
Expected Count

26
20.2

Other/Mix

Count
Expected Count

6
11.8

11
5.2

17
17.0

Total

Count
Expected Count

32
32.0

14
14.0

46
46.0

Exhibit D21
Behavioral x Other/Mix
Best Indicator (Psy Comp)
Behavioral

Count
Expected Count

Other/Mix
2
8
5.4
4.6

Other/Mix

Count
Expected Count

3
6.4

11
7.6

14
14.0

Total

Count
Expected Count

11
11.0

13
13.0

24
24.0

Behavioral

Most Common
(Psy Comp)
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Total

10
10.0

Most Common (Cl Prof) x Best Indicator (Cl Prof) for Advanced Courses
Exhibit D22
Behavioral x Holistic
Best Indicator (Cl Prof)
Behavioral

Most Common
(Cl Prof)

Holistic

Total

Behavioral

Count
Expected Count

3
1.0

9
11.0

12
12.0

Holistic

Count
Expected Count

0
2.0

24
22.0

24
24.0

Total

Count
Expected Count

3
3.0

33
33.0

36
36.0

Exhibit D23
Holistic x Other/Mix

Most Common
(Cl Prof)

Best Indicator (Cl Prof)
Other/Mix Total
Holistic
24
3
27
17.0
10.0
27.0

Holistic

Count
Expected Count

Other/Mix

Count
Expected Count

10
17.0

17
10.0

27
27.0

Total

Count
Expected Count

34
34.0

20
20.0

54
54.0

Exhibit D24
Behavioral x Other/Mix

Most Common
(Cl Prof)

Best Indicator (Cl Prof)
Other/Mix Total
Behavioral
2
5
3
5.0
1.0
4.0

Behavioral

Count
Expected Count

Other/Mix

Count
Expected Count

2
4.0

17
15.0

19
19.0

Total

Count
Expected Count

5
5.0

19
19.0

24
24.0
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